-

U)

About 500 gallons of chrome-containing paint sludge in Building 47, November, 1988.
About 12,000 gallons of zinc and chrome-containing process waste water in the NW
corner of Building 53. A minimum of 7,000 was vacuumed-up in March, 1989.
Overfill of TCA storage tank (quantity unspecified), June, 1989.

Chromium sludge discovered during demolition of Maxwell Complex in old,
abandoned sewer leading to an oil-water separator east of Building 40B, November,
1990.

About 30 gallons of CFC-113 in empty drum storage area, November, 1990.

About 35 gallons of untreated waste water containing flux rinse water near Building
50, March, 1991.

About 150 gallons of water/sulfuric acid solution in Building 50 parts washer, January,
1992.

Unspecified quantity of TCA from storage tank next to Building 53, May, 1992.
Unspecified quantity of Alcoat 300B, conversion coating accelerator, in containment

area of Building 40A, February, 1992.

3.2 Off-Site Potential Sources

A survey of potential off-site sources of regulated compounds was conducted using zip code

areas. A survey of the EPA and Ohio EPA databases (1991) was previously completed using the

Zip Code of 45414, Identified sites were listed in Appendix A of the Burlington Site Assessment

report and were depicted in Plate 1 of that report. These records were again reviewed and it was

determined that the following facilities were within an about two mile radius or less to the plant.

These include, according to our search:

EPA Sites

Gem City Chemicals, Inc.

CERCLIS Sites

Montgomery County North Incineration
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Chio EPA did not have any records for American Lubricants Company, Montgomery County
North Incinerator, Ris Paper Company, Gem City Stamping, Inc., and Brainerd Industries.
Hohman Plating and Manufacturing and Angell Manufacturing Company information consisted of
contingency plans, RCRA inspections and records of personnel right-to-know training. There
have been no site investigations or remediation projects at any of these sites according to State of
Ohio EPA records. The most extensive records obtained for remediation activities were for Gem

City Chemicals Inc. and DAP, Inc.

DAP Inc. is located at 220 Janney Road in Dayton, Ohio. DAP Inc. is involved primarily in the
manufacture of adhesive products. A 1988 site assessment report was prepared by Applied
Geotechnology, Inc. The facility began operation in the early 1960s and has been involved in the
manufacture of caulking, glazing, and adhesive compounds. The property covers about 6 acres
and includes a manufacturing and warehouse building, several underground storage tanks, outside

storage, parking lots, and undeveloped open areas.

Based on historic. information there are several in-plant tanks used to store materials including
methyl ethyl ketone (MEK), methylene chloride, TCA, latex, paragon-500, sodium silicate, NF
Brush (2000), and Tergital NP-10. Materials stored in the USTs include: various halogenated and
ncn-halogenated volatile organic solvents, toluene/lactol blend, MEK, mineral spirits, naphtha,

acetone, negaloid toluene, and TCA.

Scil samples have been taken at various locations on the property including the underground
storage tank area and the undeveloped area north of the manufacturing building. The samples
were tested for TPH and VOCs. About one-third of the samples contained TPH concentrations
above detection limits, 9 samples contained greater than 50 mg/kg and 1 sample contained greater

than 100 mg/kg. Approximately one-fourth of the samples had detectable concentrations of the
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Targer Compound List (TCL) VOCs. The most frequently detected VOCs was TCA, with 24
samples above detection limits (averaging from 0.120 - 5.19 mg/kg). Other VOCs detected

included carbon tetrachloride, 1,1-dichloroethane, 1,2-dichloroethane, and toluene.

Gem City Chemicals, Inc. is located at 1287 Air City Avenue in Dayton, Ohio. Gem City
Chemicals operations are primarily blending and distribution of chemicals. The plant occupies
about 7 acres and is located about 200 yards east of the DTPP property boundaries. The B&O
Railroad line separates the two sites. According to the July, 1993 revision of the site assessment
report prepared for Gem City Chemicals, Inc. by Q-Source Environmental Services, Inc. and on

file with the State of Ohio EPA, the plant has operated at the site since 1969.

Tvpical operations include the purchases of various chemical products in truck load quantities, the
repackaging of chemicals into smaller containers, drums and tote tanks, and the resale of these
smaller quantities of chemicals to industrial customers. Both liquid and solid chemicals are
handled and include: acids, solvents (including but not limited to toluene, xylene, freons, TCA,

ethyl acetate, MEK, TCE, acetone, and naphtha), and other miscellaneous chemicals.

Site assessments were conducted in 1987 and 1988 at Gem City. Initial sampling included soil
sampling at 12 locations in June, 1987, a soil gas survey at 40 locations in July, 1988, and
groundwater sampling from 10 monitoring wells constructed in 1988. Soil sample tests at several
locations detected 10 organic chemicals including: methylene chloride, PCE, TCE, TCA, methyl
alcohol, isopropyl alcohol, acetone, toluene, xylene, and MEK. Soil gas survey results detected
TCE, PCE, and TCA at a number of locations including samples taken near the B&O Railroad
tracks to which the DTPP is contiguous. Groundwater monitoring well analysis was completed
on a regular basis from 1988 - 1993 and the following has been detected: acetone, benzene,

chloroform, 1,1,1-dichloroethane, 1,2-dichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene,
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trans 1,2-dichloroethene, ethylbenzene, hexachlorobutane, PCE, toluene, 1,2,3-trichlorobenzene,

1,2,4-trichlorobenzene, TCA, TCE, and vinyl chloride.

Gem City Chemicals remediation project is ongoing and includes an air stripper system,
groundwater recovery wells which were installed in 1987, and a soil vapor extraction system
consisting of five soil vapor extraction wells. The soil vapor extraction system was shut down in
1991 and restarted for a brief period of time in 1992. Since no significant concentration of VOCs
(<5 ppm) were detected, the vacuum extraction wells were abandoned with removal of the

blowers and filling the wells with grout.

3.3 DTPP Site Summary
Soils:
The results of the investigation by Burlington indicated the soils were impacted by organics.
These include primarily TCE, TCA, PCE and some heavy metal contamination (chromium and
lead). Based on soil gas results, the areas which may have been impacted by plant operations or
other sources include:

+ Building 40B in the area which contained the former CFC-113 degreaser station.

« South side of Building 53 which contains the TCA storage tanks.

« Buildings 40A and 40B which contained former parts degreasers.

» West and southwest section of the former Maxwell Complex or present Building 59.

« Storage areas located east of Building 50.

To summarize groundwater quality, there are 3 process cooling water wells on-site. Well 1,
located in Building 40, has been abandoned. Well 2 is in the boiler house and is about 80 feet

deep. Well 3 is east of Building 50 and is about 135 feet deep.
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The wells were sampled by the State and DTPP several times between November 1989 and July
1990 The analytical results indicate that Well 2 contains the following:

« , 1,1-Dichloroethane

¢ 1,1-Dichloroethene

e Trans-1,2-Dichloroethene

e Tetrachloroethene

e 1 1 1-Trichloroethane

e Tnchloroethene

«  Vinyl Chioride

Well 2 contained no regulated compounds. Additional groundwater samples were taken at the

tire soil gas was completed. The samples were drawn through the soil gas probe and should not
be considered representative samples. Figure 8 shows total VOCs found at that time. The results
indicated that groundwater may have been impacted near Buildings 40A, 40B, 59, and 53. More

definitive groundwater studies should be completed.

In summary, past plant activities may have impacted the soil and groundwater at the site. Due to
the age of the plant and past plant uses (especially the Maxwell Complex, circa 1907), the variety
of products manufactured over the years, much of the former history at the plant is not known.

As stated in Section 2, most of the chlorinated solvent degreasing operations have been removed
and/or replaced. The present and last TCA degreaser in Building 40A is scheduled for
replacement with an aqueous washer in early 1994. The associated storage tanks outside Building
53 are also scheduled for removal in 1994. The CFC-113 degreaser in Building 40A is scheduled
for replacement with a vacuum de-oiler with removal in mid-1994. The small CFC-113

engineering lab degreaser will be replaced as soon as an acceptable alternative is found, most

probably in mid-19%4.

(Cluysler:\DaviomiSI11093.mp1) 19



NO 59

2,336 -\.

1,107 @
2,6220

® 490

NO 408
NO 40A
0715

81 o

4,690
NO 53

D NO 52

NO 40

pl——

1 J-N_lDLL 0310 H

EXPLANATION

I

TNT \ | TCD
TOTAL VOCs | IR\UUINDJVVAILLIX
™ AYFT /AR TEOIT PhZA & A i MM T PN T5 iMi AR PT
AYIUN IHEKIVIAL FKX UCio FPLANI
g S s =i E e U N

400
2,000

APPROXIMAIE RECON™ PROBE HOLE LOCATION

® 310 JOIAL VOC CONCENIRATION IN GROUNDWATER (ugiL)

ND NOI DEIECTED



Prior to considening further remediation, additional investigations must be performed to more
fully characterize the site. In addition, it is possible that DTPP may have been impacted by two
nearby facilities. They are DAP and Gem City Chemicals, Inc. A better understanding of the

DTPP site will be possible after groundwater quality and direction are determined.
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4.1 Regional Geomorphology

The Dayton area is located in the central lowland and physiographic province which is primarily
drained by the Miami River and its tributaries (USGS-1966). The Dayton plant is located on a
flat topped terrace which is an erosional remnant from the outwash of the Mad River (see Figure
9). This glacial outwash gravel unit stretches northward to Urbana and southward to the Miami
River. The surface materials of these types of outwashes consist of coarse sand and gravel,
although other sediment types may be present. In some areas of the Mad River outwash,
windblow losses which contains silt has been noted. The terrace is bordered on the north, west,
and south by the flood plains of the Miami and Mad Rivers. Flood plain sediments are about 20
feet thick. The top of the moraine is present north-east of the site in Mad River Township. The
moraine was mapped as a thin to thick layer of till overlaying sand and gravel by Goldthwait

(Norris, Cross, Goldthwait, 1948) and by Forsyth (Norris & Spiker, 1966).

4.2 Regional Stratigraphic Units

There have been regional studies completed by Norris & Spiker (1966) which confirm that the
uppermost unconsolidated unit consists of an outwash deposit up to 80 feet thick. The outwash
deposit contains primarily sand and gravel. Discontinuous till lenses have been encountered in
sorne wells in the vicinity of the Dayton site. Published studies by Norris & Spiker (1966)
indicate that the till layer may be discontinuous on a regional scale. These reports suggest that at
some locations the till is a thick massive unit while at other locations it has been logged as
stratified with sand and gravel. The location of this till layer becomes important when attempting
to determine the direction and rate of regional groundwater flow. A continuous layer of till was
noted in the geologic cross-section of Gem City Chemicals which borders DTPP along Air street.

The laver was observed from 80 - 100 feet below grade.
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A second aquifer unit was noted under the till in regional studies. The till layer is composed of

fine to medium sand, sand and gravel and fine to coarse gravel (NEARBI Site Investigation).

Gem City Chemicals, Inc. has drilled a total of twenty-four test borings throughout their facility.

Boring logs are contained in the Site Assessment Report prepared by Q-Source Environmental

Services, Inc. dated July 28, 1993. The logs suggest that the surface material at the site is about

80 - 90 feet thick. Surface materials consist of coarse to fine sand and gravel. Below this surface

material is a continuous layer of dense till consisting primarily of silt. A thin clay or siit layer was

“also encountered near the surface at a depth of about 15 feet. Based on these borings for Gem

City Chemicals, the following was noted:

The surface materials consist of a thin disturbed layer of fine-grained loess, coal
fragments, and fill material.

The next layer consists of a sand and gravel deposit. The material contains medium to
coarse sand and small pebbles with interstitial fine sands and silt. The thickness of this
layer is about 20 feet.

Another layer of fine sand or silt was encountered at 20 feet. This silty-clay layer was
observed in the test borings and in monitoring wells known as the MW-5 cluster and
RW-1. It varies in thickness from 6 inches to 2 feet. |

The next well defined unit from about 20 feet to the bottom of the uppermost aquifer
consists of outwash deposit material. This is composed of interbedded coarse sand to
granules with traces of pebbles and silt.

At a depth of 82 feet a dense layer of silt was encountered (Boring P-4). This unit

consists of dark gray silt, with fine to coarse sand and trace pebbles.

The information prepared for Gem City is in agreement with other regional reports on the

stratigraphy of the area. (See Figure 10 for conceptual stratigraphy for DTPP.)
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4.3 Site Hydrology
Several reports were evaluated to determine the regional as well as local direction of groundwater
flow. Reports by Norris & Spiker and CH,M Hill established that regional flow was towards the

southwest, parallel to the Miami South Wellfield.

According to other published reports, flow direction has changed to the north following the
installation of the City of Dayton's Miami South Well Field in the early 1960's. The groundwater
flow divide originally located north of Gem City Chemical has shifted to the south. This has
changed groundwater flow at the plant to the north-east. The gradient across Gem City Chemical
1s flat and any changes or alterations to the pumping of the Miami South Well Field will likely
alter the flow of groundwater. Also, another factor which may shift groundwater flow direction is
the amount of recharge to the aquifer. Measurements taken at Gem City Chemical indicate that
the elevation of the groundwater to the surface has variea by about 12 feet reaching a high of 730
MSL in 1991 and a low of slightly over 718 feet in February, 1992. This is a result of a normal
water cycle in which there is a nising groundwater table during the winter and spring and a falling
groundwater table during the summer and fall. A review of the potentiometric surface
measurements however indicated that at the Gem City Chemical site, variations in recharge do not
appear to affect the general direction of groundwater flow. It has been shown, however, to affect
the overall elevation of the groundwater table and the associated saturated thickness of the

aquifer.

At the Gem City Chemical site one of the most important factors affecting groundwater
movement is the presence of a recovery well system in the center of the site which pumps at
approximately 300 gallons per minute (gpm). This recovery well has created a cone of depression

at the Gem City Chemical site (see Figure 11).

9
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4.4 Aquifer Characteristics
The hydraulic conductivity of the shallow aquifer is approximately 200 feet per day. Using an
estimated saturated thickness of the shallow aquifer of 30 to 80 feet, the transmussivity of the

aquifer is approximately 15,00 to 40,000 square feet per day (Q-Source -1989).

Studies completed by Dames & Moore in 1991 for the DAP site which is located about 4 miles
north of this site, included an aquifer recovery test which monitored drawdown in the monitoring
wells and piezometers surrounding the pumping well. Transmissivity values were calculated from
the recovery results and were in the range of 249,000 gallons per day per foot to 747,000 gallons
per day per foot. The transmissivity appears to generally be lowest in the shallow part of the

aquifer and it increases with depth.

The lithology of the deep aquifer is very similar to the shallow aquifer. Based on reports prepared
for Gem City Chemicals, it appears to be irregular. The saturated thickness of the deep aquifer is

approximately 60 feet thick.

The deep aquifer contains a significant amount of silt which has impacted its hydraulic
conductivity. Groundwater in the deep aquifer is under semi-confined conditions. Hydraulic
conductivity values for the deep aquifer range from 140 - 200 feet per day. Reported
transmissivity ranges from 1,200 - 12,000 square feet per day. A storage coefficient of 0.001 is

within the expected range for a confined aquifer.

Values for the aquifer parameters developed by CH,M Hill in 1972 for the development of the
Miami South Well Field were:

Upper Aguifer
Hydraulic Conductivity - 0.003 ft/sec (260 ft/day, 2021 GPD/ft?)
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Storativity - 0.2 ft/ft

Till Layers
Hydraulic Conductivity - 0.44 x 10-6 fi/sec (0.04 ft/day, 0.3 GPD/ft?)
Storativity - 0 ft/ft

L ower Aquifer

Hydraulic Conductivity - 0.001 ft/sec (87 ft/day, 710 GPD/ft?)
Storativity - 0.00001 fv/ft

This model assumed a 50 foot thick saturated zone in the upper aquifer, and variable thicknesses
for the till and lower aquifer. The transmissivity values were not calculated directly. All values
were calculated assuming that each of the layers within the model are homogeneous and isotropic.
Due to the directions of flow that are calculated from this model, the calculated hydraulic
conductivities are likely to reflect the horizontal conductivity in the "upper" and "lower" aquifers,
and the vertical conductivity through the till. Considerable local variability from these values is

likely across the region.

During the pump test conducted at Gem City Chemicals, Inc. on February 21, 1990, the recovery
well was pumped at a rate of 340 GPM and the water level in the piezometer installed 3.5 feet
away from the pumping well was monitored. The drawdown was 0.75 feet after 450 minutes of
pumping. This gives a value for transmissivity of 52,900 square feet per day or 395,000 gallons
per day per feet and conductivity of 0.226 centimeters per second (755 ft/day). This value is
about three times the average value calculated from the model studies. The effective porosity of
the siity sands and gravels found in the Dayton area is estimated to be 20 percent. The storativity

is estimated to be 0.10 to 0.20, based on the estimated effective porosity.
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Baseq on these values, the pre-pumping groundwater flow velocity is estimated to be about 1.2
fzet per day. The current flow velocity in the area surrounding the pumping well is estimated to
be 6 4 feet per day. The potentiometric surface elevations have been measured in the two well
clusters located at the northeast and southwestern limits of Gem City Chemicals, Inc. The levels
measured in the three wells in each cluster are similar, which indicated that the groundwater flow

i nearly level at both locations.

Due to the presence of the till layer separating the valley fill deposits into "upper" and "lower"
aquifer systems, the direction of groundwater flow was evaluated separately at Gem City
Chemicals for each of the two layers. As described previously, a low-permeability till layer is
present benéath Gem City Chemicals, Inc. and for at least one-haif mile surrounding the site. This
till layer effectively isolates the uppermost, unconfined aquifer at Gem City Chemicals, Inc. from

any deeper, confined aquifers that may be present.

Ground-water flow directions in the lower aquifer have changed considerably during the past
hirty vears, due to changes in water usage in the surrounding areas. Potentiometric maps
compiled by Norris & Spiker (1966) for 1959 and 1960 (prior to the time when the Miami South
Wellfield began operations) show groundwater flow to the southwest, towards a wide cone of
depression developed beneath the central business district of Dayton, and also towards industrial
facility water supply wells to the southwest . A major cone of depression had developed beneath
the Miami South Wellfield following the beginning of production of water from the wellfield, in
the early 1960's. Maps compiled by CH,M Hill for 1972 and for 1986 show this cone of
depression. The location of Gem City Chemicals, Inc. appears to be on or near a divide between
these two cones of depression, and the direction of groundwater flow at the site could be either to

the north or to the south, or it could fluctuate depending on recharge variations and variability in

the pumping rates at the city's wellfield.
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4.5 Local Groundwater Use
The most prominent local user of groundwater is the Miami River Well Field owned by the City
of Dayton. It is located north of the Dayton plant across the Great Miami River. It contains 22

production wells (Geotrans, 1986).

Other water supply wells in the vicinity of the plant site are shown in Figure 12. Available driller
logs are contained in Attachment 1. These logs indicate that most of the local wells are located at

.depths of 30 to 65 feet.

In August of 1988, the City of Dayton adapted a Well Field Protection Program to protect its well
field and drinking water supplies. The southern limit of the Miami Well Field Protection Overly
District is Stanley Avenue. Well yields for wells within the area as published in Norris & Spiker
(1966) range from 20 gallons per minute (No. 209) to a maximum of 1,000 gallons per minute
(MNo. 212). A test well in the Miami South Well Field pumped at a rate of 2,283 gallons per
minute. The City's Mad River Well Field is approximately two miles to the east of the site and
dces not receive any recharge from this area as reported by Q-Source for Gem City. Figure 13

indicates the extent of the wellfield protection district.
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S.1 Ohio EPA Policy

The Ohio Environmental Protection Agency Division of Emergency and Remedial Response
(I2ERR) has developed guidance for hazardous waste site investigations and remediation
programs. Ohio EPA evaluates every site independently and will not provide generic clean-up
guidance or criteria. The policy was originally developed for unregulated hazardous waste sites

but is used at Ohio EPA in the Remedial Response Program.

The process begins with determination of site contamination. A site is considered to be hazardous
if a contaminant is detected as defined under Ohio Revised Code (ORC) 3734.02 and the
contaminants are present on-site at concentrations significantly above background or the

contaminants are present on-site and are not detected in representative background samples.

Once it has been determined that contamination exists, it must be determined if contamination
poses a threat to public health or the environment. Ohio EPA has not developed specific action
levels for chemical contaminants. Instead, a human health risk assessment must be performed to

evaluate health effects caused by site specific contamination.

After site contamination has been characterized and risks posed by the contamination established,
remedial alternatives can then be developed and evaluated. The criteria that Ohio EPA follows is
that the alternatives must consider the following:

1. Overall protection of human health and the environment;

[

Compliance with applicable or relevant and appropriate standards and/or criteria;

©J

Long term effectiveness and permanence;,
4. Reduction of toxicity, mobility, or volume through treatment;

S. Short term effectiveness;
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6. Implementability;

7. Cost;

8. Community acceptance.
Alternatives should establish remediation goals that meet the criteria outlined. Based on these
preliminary findings, the risk assessment should focus on groundwater quality issues since the site
is near the North Miami drinking water aquifer. The selected remedy must comply with all known
Federal and State applicable or relevant and appropriate standards and/or criteria (ARARs). The

following section discusses ARARs and their significance.

5.2 ARARs
In the evaluation of potentially applicable technologies to remediate DTPP, various technologies
must be evaluated based on implementability and cost effectiveness. Before treatment
technologies can be selected, however, the applicable or relevant and appropriate requirements
(ARARs) must be reviewed. The ARARSs that must be reviewed include the following:

e Any applicable or relevant and appropriate standards, requirement, criteria, or

limitation under Federal law.
e Any promulgated applicable or relevant and appropriate standard, requirement or

limitation under State law that is more stringent than the Federal requirement.

"Applicable" requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
Federal/State environmental or facility siting law that specifically address a hazardous substance,
pollutant, contaminant, remedial action, or location. Only those State standards that are identified
bv a State in a timely manner and that are more stringent than Federal requirements may be

applicable.
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“Relevant and appropriate" requirements are those cleanup standards, standards of control, or
other substantive environmental protection requirements, criteria, or limitations promulgated
under Federal or State law that, while not "applicable" to a hazardous substance, pollutant,
contaminant, remedial action, or location, do address problems or situations sufficiently similar to
those encountered that their use is well-suited to the particular site. Only those State standards
that are identified by a State in a timely manner and that are more stringent than Federal

requirements may be relevant and appropriate.

Additional information that doeé not meet the definition of potential ARARs may also be
considered in determining the necessary level of cleanup for protection of human health or the
environment. This "other information to be considered" (TBCs) includes criteria, advisories, or
guidance developed by EPA, other Federal agencies, or States to assist in the determination of]
for example, health-based levels for a particular contaminant for which there are no ARARs, or
the appropriate method for conducting an action. Included in this category are health effects,
information with a high degree of credibility, and technical information on how to perform or

evaluate site investigations or remedial actions, and policy.

ARARs are grouped into three broad categories. These categories are as follows:
o Chemical Specific - These are health or risk based numbers that guide site cleanup and
they may be based on actual concentration levels.
o Location Specific - This would include requirements for site sensitive features such as
wetlands, well head protection areas, flood plains, etc.
» Action Specific - These ARARs pertain to monitoring requirements, manifesting

requirements, etc.

Once tne contaminants and the concentrations are known at the site, the following Federal and

State contaminant specific ARARs should be reviewed:
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EPA Primary and Secondary Drinking Water Regulations - These regulations were

developed as part of Section 1412 of the Safe Drinking Water Regulations. It establishes

enforceable maximum contaminant levels (MCLs) and non-enforceable maximum

contaminant levels goals (MCLGs). EPA has also promulgated National Secondary

Drinking Water Regulations which establish secondary MCLs which primarily affect the

odor or appearance of drinking water.

EPA AWQC - This criteria is not legally enforceable but can be used by the states to

protect human health from exposure to contaminants from ingestion of aquatic life. It also

protects freshwater and aquatic life.

Other ARARs which need to be reviewed to determine if they are relevant to the remedial

technologies chosen include:

(ClrysienDaytoms11093.mt) 31

Clean Air Act - Three categories: NAAQS, National Emissions Standards for
Hazardous Air Pollutants (NESHAPS), and New Source Performance Standards
(NSPS) 40 CFR Part 60.

Health Effects Assessment

State of Ohio Surface Water Quality Standards

RCRA Subtitle C - This may be applicable to materials generated as a by-product

of treatment.

Location Specific ARARs - Should be reviewed including criteria on the Miami

Well Field area.

State of Ohio Drinking Water Standards

State of Ohio Air Pollution Regulations




(Other ARARs which were identified but which are not relevant to this site included:
o DOT Rules for Hazardous Materials Transport - Only applies if waste is shipped
off-site for analysis, treatment or ultimate disposal.

« RCRA "Land Ban" Disposal Restriction (40 CFR Part 268) - Restricts certain

hazardous wastes from being placed or disposed on land unless certain treatment
standards are met. Excavation and disposal of certain hazardous wastes will be
subjected to LDRs.

o Standards for Owners or Operators of Hazardous Waste Treatment, Storage, and

Disposal Facilities (40 CFR Part 264) - These standards only apply to TSDFs if

certain types of remedial actions are completed on-site and it applies to off-site

facilities that receive hazardous waste for treatment and/or disposal.

o Endangered Species Act of 1978 (16 USC 1531 - 40 CFR Part 502) - This act

ensures that an endangered or threatened species is not affected adversely in its
habitat. No federally listed endangered or threatened species are located on this
site.

o CWA 1977 Section 404 - This section prohibits the discharge of fill material into

jurisdictional wetlands without obtaining a permit from the U.S. Army Corps of
Engineers. No discharge into wetlands is permitted if an alternative exists for the
proposed project. Regulations, guidelines, and permit requirements have been
established to prevent unregulated dredging, dumping, filling, and similar activities

that would destroy these sensitive habitats.

(V8]
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6.1 Overall Recommendations

After a thorough review of on-site and off-site data, it was determined that the following

activities/tasks should be completed to fully characterize the site.

(ChrystersDavtonS11093.m1)

Evaluate subsurface conditions and the vertical stratigraphy of the site. Include both
the upper and lower aquifers. A sufficient number of borings should be completed to
adequately determine if the first aquifer is a confining or semi-confining layer.
Establish groundwater flow in the water table and lower aquifer. Local data obtained
from Gem City Chemicals indicates that groundwater flow has been significantly
affected by the pumping of the Greater Miami Wellfield. This should be confirmed.
Several shallow (less than 50 feet) and deep (approximately 100 feet) boreholes should
be completed to fully evaluate stratigraphy using split-spoon sampling. Selected
boreholes should be completed as monitoring wells.

Evaluate the groundwater quality of the two aquifers including priority pollutants.
Conduct pump tests on selected wells to determine if any of the installed wells can
later be converted to a groundwater recovery well system.

Halogenated organic compounds were found during the site investigation of the
Maxwell Complex and are characterized as DNAPLs or Dense Non-Aqueous Phase
Liquids. The heavier-than-water compounds can sink in an aquifer system and migrate
downslope as a separate, non-aqueous phase displacing water at they migrate.
Residual DNAPL can remain within the vadose and saturated zones, trapped by
surface tension within soil pore spaces. The compounds will typically continue to
migrate vertically until they become deposited in pore spaces or until they reach a less
permeable layer, such as a till or clay. If the impermeable layer is sufficiently sloped,

DNAPLs may "pool" in depressions.

(¥9)
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DNAPLSs can migrate in directions other than the direction of groundwater flow.
DNAPLSs in the vadose zone dissolve into the water and vaporize into soil gas.
Therefore, since the site may contain compounds which includes DNAPLs, the
following should be evaluated at the site:
1. Determine DNAPL concentrations of compounds which may be as low
as 1% saturation of a certain DNAPLs solubility.
2. Determine the presence of dissoived phase chemicals upgradient.

3. Confirm through analysis soil gas data which indicates "hot spots".

o Develop remedial alternatives which should include an evaluation of combinations of
treatment technologies such as: soil vacuum extraction, groundwater pumping and
treatment, stream injection, bioremediation, and soil flushing.

o The nearby Gem City Chemicals, Inc. site has a recovery well system and an air
stripper to recover DNAPLs. Studies at this site concluded that there was no separate
phase caused by DNAPLs beneath Gem City Chemicals, Inc. The concentrations
measured at the site and the solubility of the chlorinated compounds were compared.
It appears that the concentrations found at Gem City are below maximum solubilities
of these compounds which would indicate that the compounds are dissolved and are
moving with the groundwater and not migrating as a separate phase. In addition, the
concentrations of solvents found in the monitoring wells were highest at the shallow
depths and are near non-detect at the bottom of the aquifer. It appears that the
DNAPLSs are traveling with the direction of groundwater flow which would be away
from DTPP. In order to confirm this, wells should be installed near the property

boundarv between Gem City and DTPP.

The following section outlines the preparation of a plan to implement installation of monitoring

wells and soil borings to characterize the site.
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6.2 Field Sampling Plan (FSP) Outline

The primary purpose of the soil boring program is to characterize the site's geology and to obtain

samples for geotechnical analysis. The FSP also provides the sampling rationale, procedures, and

deliverables to be used in the implementation of field sampling activities. The FSP will include the

following items:

a)

b)

Other items to

One or more maps depicting proposed sampling locations. A site survey map
should also be completed which will be prepared at 1 inch equals 20 feet. Vertical
control will be referenced to the National Geologic Vertical Datum (NGVD).
Horizontal control will be referenced to the Ohio State Plane Coordinate System.
A detailed description of all sampling, analysis, testing and monitoring to be
performed including sampling methods, analytical and testing methods, and
frequency of sampling and sampling locations.

An analysis of Data Quality Objectives (DQOs) describing how the sampling,
analysis, testing and monitoring will produce data useful for meeting the objectives
of remediating the site.

A schedule for performance of specific sampling and testing tasks.

A description of geophysical investigations to better define subsurface conditions

applicable to characterize the subsurface.

be addressed include:

Inspection of the work;

Daily documentation logging;
As-built drawings;

Health & Safety Plan, site specific;

Coordination of activities.
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All drilling activities will be completed using a 4'4" ID hollow stem auger with split-spoon
sampling continuously at 2 foot intervals until the lower confining unit is reached. A geologic

cross section will be prepared. All soil cuttings will be field screened for organic vapors.

Large diameter (3 inch) spilt-spoons will be used for the collection of samples for geotechnical
laboratory tests. Blow counts will be recorded and standard penetration noted. Grain size
analysis should be performed as required using ASTM 422. Moisture content using ASTM
Method 2216 and Atterberg limit tests should be performed in conjunction with the grain-size

analysis.

Quality Assurance Plan:

Where appropriate, analysis will be performed in accordance with EPA methods and procedures.
The following items should be included in each analytical report:

o Title Page;

o Table of Contents;

» QA Objectives;

o Sampling Procedures;

e Sample Custody;

« Calibration Procedures and Frequency;

e Analytical Procedures;

o Data Reduction, Validating and Reporting;

» Quality Assurance Reports.

After the borings have been logged and completed, several will be converted to monitoring wells

with five foot stainless steel screens. Screen locations will be selected by the driller based on

results of the boring program and groundwater sampling.
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Casing diamerer ... s Leagth of casing 36! ~—e—i Pumping rate___G.P.M. Duration of test______4:
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State of Ohio 7?
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Clean Tech completed this site investigation at Chrysler Corporation’s Dayton Thermal
Products Plant located at 1600 Webster Street in Dayton, Ohio. The objectives were:

e Characterize the type and extent of contaminants in the unsaturated zone

(above the water table) and saturated soil zones;

e Characterize the extent of dissolved phase contaminants in the groundwater;

e Assess the source of contaminants;

¢ Evaluate the potential for rigration of contaminants off site;

e Obtain site data useful for evaluating remediation technologies;

e Evaluate potential for contamination due to dense non-aqueous phase liquids

(DNAPL).

A review of existing information sources, a soil vapor survey, soil and groundwater
sampling, and a hydrogeologic assessment permitted identification of three recognizable
areas of the subject property having volatile organic compound (VOC) contamination.
Groundwater and soil contamination by VOCs was documented with contaminant sources
located in the central portion of the site near Building 53, and below Buildings 40A and
40B. Soil and groundwater contamination which originated from some off-site source to
the south also appears to have impactzd the subject site. VOC contamination appears to
have entered the site from the south under the influence of an induced groundwater flow
gradient originating at the Gem City Chemicals facility. Contaminants in groundwater
have the potential to migrate off-site toward the Gem City facility.

No contamination by DNAPLs was observed. Groundwater contamination appears
resiricted to the shallow unconfined aquifer. The semi-confined aquifer does not appear
to be affected by VOC contamination at this time. However, available information

ind:cates the potential exists for groundwater to move downward from the unconfined

aquifer to the semi-confined aquifer.

e\wsr-cata\chryslendaytonweponsipt995 doc



Solvents containing chlorinated organic compounds are interpreted to have entered the
subsurface environment and penetrated to a depth near the base of the vadose
(unsaturated soil) zone. Groundwater in the unconfined aquifer was brought in contact
with the contaminated soil allowing contaminants to be released into the groundwater.
Groundwater flow in the unconfined aquifer moved the groundwater toward the northeast
unider the influence of the steepening hydraulic gradient induced by the pumping well at
Gem City Chemicals, Inc. The groundwater flowing past the contaminant sources .
acquired dissolved contaminants and carried the contaminants across the site toward the

northeast forming the observed contarnination plumes.

As groundwater moved toward the northeast carrying dissolved contaminants from the
scurce locations, the soils in contact with the moving groundwater plumes absorbed some
of the contaminants. This formed broad soil contamination plumes and may account for
the similarity in location and pattera for both the soil contaminant and groundwater
contaminant plumes. Seasonal fluctuations in water levels would be expected to
exacerbate this situation over time. Under these conditions, the potential for off-site
transport of contaminants is significant over time, ﬁrSt as dissolved groundwater
contamination, and secondly as soil contamination near the base of the vadose zone.

The Ohio EPA currently seeks only to prevent significant contamination from reaching
nearby public water supply wells through a Well Field Protection Program with Interim
Action requirements. Interim Actions for groundwater are the only approved remedial
actions which may be undertaken within the Well Field Protection Area. The need for
groundwater gradient control is based Ohio EPA defined Interim Standards. If an Interim
Standard for groundwater quality is’exceeded, Ohio EPA will require the property owner
control and remediate contaminated groundwater to prohibit it from leaving the effected
property. Fourteen of the twenty-cne VOCs detected at the subject site exceed the

Interim Standards for those compounds.
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1.0 - Introduction and Purpose |

Clean Tech is pleased to present our report of findings for the Site Investigation

completed at Chrysler Corporation’s Jayton Thermal Products Plant (DTPP) in Dayton,
Ohio. This plant is part of Chrysler Components, a division of Chrysler Corporation
(Chrysler). The site is located at 1600 Webster Street in Dayton, Ohio as shown in Figure
1 [see Volume II of this report). The facility encompasses approximately 60 acres and
contains over 1.3 million square feet under roof. Current operations at the facility include
the manufacture, assembly, and finishing of heat exchangers and air conditioning
components for motor vehicles. The facility consists of eight manufacturing buildings, a

powerhouse, wastewater treatment plant, and associated storage buildings.

The facility is presently surrounded by the following industries: Brainerd Industries and
Paint America Company on Webster Street, and American Lubricants and Gem City
Chemical Company on Air City Avemue. There are several other industries and
commercial operations in the near vicinity of the facility (DAP, Inc., Hohman Plating and
Manufacturing, Gem City Stamping, Inc., RIS Paper Company, and Angell Manufacturing
Company) in addition to private residences. A facility map which provides further details
of the site including buildings and other operations is included as Figure 2 (see Volume II
of this report). -

Past operations at the site prior to Chrysler's acquisition in 1936 included the assembly of
Maxwell automobiles from about 1907 through 1936, and other manufacturing processes
such as furmaces, gun parts, aluminum and copper tube forming operations, light
machining, plating, metal stamping, welding, soldering, degreasing, painting, plastic
molding and assembly, as well as rnaintenance of these processes, equipment and
structures. The Maxwell Complex, which was a group of twelve former buildings, was
used by Chrysler until 1990 when it was demolished. The Maxwell Complex had been

used primarily for storage purposes during the ten to twelve years prior to demolition. A
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portion of the Maxwell Complex footprint was replaced by the new manufacturing
Building 59 in 1991. Investigations completed during the demolition of the Maxwell
Complex buildings (prior to the construction of Building 59) indicated that the site may

have been impacted by historical manufacturing activities.

This site investigation was completed on behalf of Chrysler by Clean Tech of Newark,

Delaware. Specifically, the objectives of the site investigation were as follows:

e Characterize the type and extent of contaminants in the vadose and saturated

zones;

e Characterize the extent of dissolved phase contaminants in the groundwater;
e Assess the source of contaminants;

e Evaluate the potential for migration of contaminants off site;

e Obtain site data useful for evaluating remediation technologies; and

e Evaluate potential for contamination due to dense non-aqueous phase liquids
(DNAPL).

The site investigation included the following:

e A review of existing information was conducted using sources which included
.aerial photographs (see Attachment A in Volume II), Sanborn maps, previous
reports of limited investigations for the site, and documents describing

investigations and remediation at nearby properties;

e A soil vapor survey was conducted to evaluate volatile organic compounds
(VOCs) above the water table (vadose zone) for two distinct soil depth zones

across the entire DTPP property using an on-site mobile laboratory;

e Soil borings were installed and subsurface soils were described and sampled for
laboratory analysis of VOCs and selected metals. The installation of the soil
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borings was completed using the results of the soil vapor survey as guidance

for boring placement and selection of depth intervals for sampling;

s Monitoring wells were instailed and the subsurface soils were described and
sampled for laboratory analysis of VOCs and selected metals. The wells were
screened at two distinct depths within the unconfined (water table) aquifer, and
in the semi-confined aquifer. This was done to determine the nature and extent
of groundwater contaminants. Two rounds of groundwater samples were

collected for laboratory analysis of VOCs and selected metals;

o Three rounds of water level measurements were collected using the
groundwater monitoring wells. This information was used to determine
groundwater flow directions across the site with seasonal water level

fluctuations noted.

The geophysical logging of an existing on-site water supply well was deleted from the
scope of work. The geophysical log was proposed as a method to determine the depth to
the confining clay layer separating :he water table aquifer and the underlying semi-
confined aquifer. This information ‘was needed for the design and installation of the
groundwater monitoring wells. The geophysical log became unnecessary since the needed
information was obtained through additional research in existing data sources, and through
discussions with the subcontracted well installation firm. The well installation firm used
for the groundwater monitoring well installations, Moody’s of Dayton, is a local business
with many years of experience in the Ciayton area and is familiar with drilling conditions in

and near the site.

Slug testing of the groundwater monitoring wells was attempted, but provided minimal
information. The aquifer conditions as encountered in both the unconfined and semi-
confined aquifers (extreme permeability) made the slug testing of minimal use as a means
of determining representative aquifer characteristics. The slug test findings are included in

the report but will not be used in the overall analysis of site conditions.

(9]
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The initial field task for the site investigation was the completion of a facility-wide soil

Section 2.0 - Soil Vapor Surve

vapor survey. The objectives of the soil vapor survey were to:
e Determine the areal extent of contamination by VOCs in the vadose zone;

o Confirm soil vapor survey resuits from a previous site investigation noting any

correlation between elevated readings and potential sources of contaminants;
o Provide a basis for placement of soil borings and groundwater monitoring wells;

e Provide a qualitative evaluation of the potential of using soil venting to

remediate vadose zone soils.

2.1 - Sampling and Laboratory Methods

On October 9, 1994 Clean Tech mobilized on-site to begin the soil vapor survey of the
site. A Work Plan had been prepared (dated August, 1994) and submitted to Chrysler
prior to mobilization. A total of thirty (30) soil vapor sample locations were proposed in
the Work Plan. Soil vapor samples were to have been collected from three to eight feet
below the ground surface at each location using a hydraulic hammer. The Clean Tech
mobile laboratory was also mobilized on-site to provide accurate lab-quality data and rapid

anzlysis of the collected samples.

Clean Tech aitered the work plan through the use of a truck mounted Geoprobe
subsurface sampling rig. The Geoprobe unit was utilized in order to collect more samples
and to provide a better use of manpower and the mobile laboratory. The Geoprobe unit is

capable of sampling at greater depths and more quickly than a hydraulic hammer.
The: Geoprobe unit was mobilized to sample soil locations on October 10, 1994. The

Geoprobe unit drives and withdraws a soil vapor sampling probe. By using Geoprobe,

Clean Tech was able to collect soil vapor samples at multiple depths at each location. This
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scil vapor survey method generated data which assisted in the understanding of the soil

vapor contaminant distribution in the vadose zone.

Geoprobe equipment consists of a tnick mounted hydraulic probe unit which drives four
foot long sections of hollow metal pipe into the subsurface. The metal pipe is
approximately one inch in diameter. A new drive point was used for each location. After
the metal pipe was driven to the selected depth, Teflon tubing was inserted through the
metal pipe and the surface connections were sealed to prevent the entry of atmospheric
air. The probe was then extracted approximately one foot to create an open space at the

bottom of the driven hole from which a soil vapor sample was collected.

Approximately fifteen to twenty liters of air were evacuated from the open space at the
bottom of each driven hole prior to sample collection using a vacuum pump. A vacuum of
approximately fifteen to twenty inches of mercury was applied through the Teflon tubing,
and a soil vapor sample of approximately five ml was collected in a gas syringe or Tedlar
bag. The sample was immediately brought to the Clean Tech mobile laboratory on-site

and directly injected into the gas chromatograph (GC).

All samples were analyzed the same day they were collected. Analysis of the soil vapor
samples was performed using modified EPA Method 601. The method detection level
was 2.0 parts per billion (ppb).

Sample integrity was maintained through quality control procedures completed prior to,
during and after sampling and analysis. New Teflon tubing was used for each sample then
discarded. All soil vapor sampling equipment in contact with the sample or subsurface
was decontaminated using an alconox solution (non-phosphate detergent) followed by a
deionized water rinse. Decontamination protocol originally included a methanol rinse but

this was found to cause interference in the GC. The use of methanol was therefore

discontinued after the first day.
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The GC calibration procedures included a system blank and performance of an external
calibration curve using known analyte standards at the start of each day prior to analysis of
any samples. Ambient air samples were periodically collected during each day through the
soil vapor probe, and analyzed to ensure the effectiveness of decontamination procedures.
One ambient air blank was analyzed following collection and analysis of every ten soil

vapor samples.

Duplicate soil vapor samples were also analyzed as a quality assurance/quality control
measure. One duplicate sample was analyzed following collection and analysis of every
twenty soil vapor samples. GC calibration was performed at the end of each day following

ccmpletion of the analysis of all soil vapor samples using a system blank.
2.2 - Sampling Locations

A total of 86 soil vapor samples were collected for analysis from 44 locations across the
DTPP property. Daily quality checks of data allowed continuous quality control as the
soil vapor survey progressed. Two soil vapor samples, one shallow sample and one deep
saraple, were collected (or attempted) at each sampling location. The shallow .soil vapor
sample was collected from approximately ten feet below local grade. The deep soil vapor
sample was collected from approximately twenty feet below local grade. Groundwater
was typically encountered approximately twenty-five feet below grade. The soil probe
occasionally met refusal when advanced, or encountered groundwater shallower than
twenty feet, causing an adjustment in sampling depth. The actual sampling depths with a
description of each sample location are included in Attachment B (see Volume II of this

report).

Soil vapor samples from locations 1 through 20 were collected and analyzed as a
reccnnaissance sampling effort focused in the eastern and central portions of the facility.
The sample locations were relatively closely spaced in the eastern and central portions of

the property as can be seen in Drawing 1 (Site Plan) and Drawing 2 (Sample Locations 1
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through 48). All drawings are contained in Volume [ of this report. These initial soil
vapor sample locations served to highlight those areas where focused soil vapor sample
collection would provide the best data for accurate determination of contaminant

distribution across the entire facility.

The initial samples from locations 1 through 20 were not directly incorporated as
contoured data in the soil vapor isoconcentration maps (Drawings 3 through 10) because
ke data collected from locations 21 through 48 (a total of 49 samples collected from 25
lccations) provided good areal coverage of the property. The reconnaissance data and the
co-ntoured data qualitatively agreed and in many instances were quite closely spaced in
portions of the site. This situation provided both an internal quality check of the data used
in the isoconcentration maps, and guidance in establishing the contoured pattern for the
data. The soil vapor survey results including: sample numbers, sample locations, sample
depths, and the amounts of detected compounds are presented in Attachment C (see

Volume II of this report).
2.3 - Findings

The laboratory analysis determined that there were primarily eight volatile organic
compounds present in the soil vapor samples, as had been identified in previous
investigations. These compounds are listed below with the number of shallow and deep
scil vapor samples found to contain the compound above the method detection level.

Refer to Attachment C for a summary of the soil vapor results.

farpet: Compourid: WS : Deep Samples
1,1,1-trichloroethane (TCA) 16 17
tetrachloroethene (PCE) 22 23
vinyl chloride 14 16
1,1-dichloroethene 1 2
cis-1,2-dichloroethene 3 10
1,2-dichloroethane 5 7
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1,1,2-tmichloroethane
1, 1-dichloroethane 0 0

Eight isoconcentration contour maps were generated for the soil vapor survey findings
based on the available data. Maps were prepared showing: Total VOCs (the sum of all
eight compounds), TCA, PCE and vinyl chloride for the shallow soil vapor data, and for

the deep soil vapor data. These maps are included as Drawings 3 through 10.

2.3.1 - Contaminant Distribution Patterns

The distribution patterns were examined for each mapped contaminant as they were
presented through the isoconcentration contour maps. Shallow and deep vadose zone
distribution patterns were developed. These patterns of contaminant distribution were

described as follows.

Total VOCs - Shallow Vadose Zone - Drawing 3

The isoconcentration map for total VOCs in the shallow vadose zone was contoured using
50 ppb and 100 ppb contours. The isoconcentration map shows elevated levels of total

VOCs were detected in the following areas:

. Within the northern portion of Buildings 40A and 40B, and in the paved
area immediately northeast of those buildings;

. In the area of the former TCA tank south of Building 53;

. To the north and east of Building 59;

o In the area near Building 47 extending eastward toward the boiler house;
o In the area north of the boiler house and northeast of Building 47;

J In an isolated area south of Building 59 and west of Building 3A;

o In an isolated area northeast of the wastewater treatment plant.
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Total VOCs - Deep Vadose Zone - Drawing 4
The isoconcentration map for total VOCs in the deep vadose zone was contoured using 50

ppb, 100 ppb, and 1,000 ppb contours. The isoconcentration map shows elevated levels

of total VOCs were detected in the foilowing areas:

3 Within the northern portion of Buildings 40A and 40B, and in the paved

area immediately northzast of those buildings;
. In the area of the former TCA tank south of Buildings 50 and 53;
) To the north of Building 59 extending across the vicinity of Building 47;
o In an isolated area south of Building 59 and west of Building 3A;

) In an isolated area south of Building 40 and 40A along Leo Street.

TCA - Shallow Vadose Zone - Drawing 5
The isoconcentration map for TCA in the shallow vadose zone was contoured using SO
ppd and 100 ppb contours. The isoconcentration map shows elevated levels of TCA were

detected in the following areas:

) Within the northern portion of Building 40A and in the paved area
immediately northeast of that building;

. In the area of the former TCA tank south of Buildings 50 and 53;

. To the south of Building 47 near the waste storage area.

TCA - Deep Vadose Zone - Drawing 6
The isoconcentration map for TCA in the deep vadose zone was contoured using 50 ppb,

100 ppb, and 1,000 ppb contours. The isoconcentration map shows elevated levels of

TCA were detected in the following areas:

o Within the northern pcrtion of Building 40A and in the paved area

immediately northeast of that building;
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) In the area of the former TCA tank south of Buildings 50 and 53;

. In an area extending from north of Building 59 across the south of Building
47 near the waste storage area, and extending to the east near the boiler

house.

PCE - Shallow Vadose Zone - Drawing 7
The isoconcentration map for PCE in the shallow vadose zone was contoured using 50
prb, and 100 ppb contours. The isoccncentration map shows elevated levels of PCE were

detected in the following areas:
J In an isolated area south of Building 59 and west of Building 3A;

. Within the northern portion of Building 40A and in the paved area
immediately northeast of that building and south of Building 50.

PCE - Deep Vadose Zone - Drawing 8
_The isoconcentration map for PCE in the deep vadose zone was contoured using 50 ppb,

100 ppb, and 1,000 ppb contours. The isoconcentration map shows elevated levels of

PCE were detected in the following areas:
. In an isolated area south of Building 40 and 40A along Leo Street;
. In the area of the former TCA tank south of Buildings 50 and 53;
o In an isolated area south of Building 59 and west of Building 3A;
. In an area immediately to the north of Building 47,

o Within the northern portion of Building 40A and in the paved area
immediately northeast of that building extending north of Building 59.

Vinyl Chloride - Shallow Vadose Zone - Drawing 9
The isoconcentration map for vinyl chloride in the shallow vadose zone was contoured

using 50 ppb and 100 ppb contours. The isoconcentration map shows elevated levels of

vinyl chioride were detected in the following areas:
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In an isolated area south of Building 59 and west of Building 3A;

In an isolated area immediately to the southeast of Building 47.

Vinyl Chioride - Deep Vadose Zone - Drawing 10

The isoconcentration map for vinyl chloride in the deep vadose zone was contoured using

5C ppb and 100 ppb contours. The isoconcentration map shows elevated levels of vinyl

chloride were detected in the area immediately west of Building 47 near the waste storage

area.

- 2.4 - Discussion

The soil vapor survey revealed the following patterns of contamination in the vadose zone

across the DTPP property:

VOC contamination levels in the vadose zone appear to be greatest in the
central portion of the facility in the area to the north of Buildings 40A. and
40B, and to the south of Buildings 50 and 53 (former TCA tank area).
This pattern was found in both the shallow and deep portions of the vadose

zone;

VOC contamination in the vadose zone was noted at a lesser magnitude yet
extends across a larger portion of the facility from north of Building 59 to
the area of Building 47 and the associated waste storage area. This pattern
was noted for both the shallow and deep portions of the vadose zone, but

is much more pronounced in the deep vadose zone;

Isolated areas of significantly elevated VOCs were noted in the southern
portion of the site to the west of Building 3A and south of Building 59, and
in the area to the south of Buildings 40 and 40A. This pattern was noted
for both the shallow and deep portions of the vadose zone, but was found

to be much more pronounced in the deep vadose zone;
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. Larger amounts of VOC contamination with greater areal extent of VOC
contamination were noted in the deep vadose zone as compared to the

shallow vadose zone.

These findings are in close agreement with the work completed during previous soil
investigations at the DTPP facility. The areas near Buildings 40A and 40B, the area to the
south of Building 53 near the former TCA tanks, the area east of Building 50, and the
western and southern portions of the former Maxwell Complex are identified as areas

where elevated levels of VOCs may be expected in vadose zone soils.

The soil vapor survey permitted identification of recognizable areas of the DTPP property
having a particular pattern of VOC contamination in the vadose zone. These areas were
evaluated and are presented as reference areas for discussion of a working model of the
site¢ conditions. This model is presented for use in discussions of soil and groundwater
contamination patterns, and identification of potential contamination sources. Refer to
Figure 3 (see Volume II of this report) for a map of the facility showing these areas.

Arca A

Area A was characterized as the central portion of the facility in the area to the north of
Buildings 40A and 40B, and to the south of Buildings 50 and 53 (former TCA tank area).
Area A exhibits a pattern of significantly elevated levels of total VOCs, TCA and PCE in

both the shallow and deep portions of the vadose zone.

AreaB

Area B was characterized as the east-central portion of the facility from the northern limit
of Building 59 northward across the area of Building 47 and the associated waste storage
area. Overall VOC contamination in the vadose zone appeared at a lesser magnitude in
Area B than in Area A, but extended across a larger portion of the property in Area B.
VOC contamination in Area B was noted for both the shallow and deep portions of the

vadose zone, but was found to be more pronounced in the deep vadose zone. Area B
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exhibits a pattern of significantly elevated levels of total VOCs in both the shallow and

deep vadose zones, TCA in the deep vadose zone, and PCE in the deep vadose zone.

Area C

Area C was characterized as isolated areas of significantly elevated VOCs in the southern
portion of the site to the west of Building 3A, south of Building 59, and south of
Buildings 40 and 40A. Area C exhibited a pattern of significantly elevated levels of total
VOCs and PCE in both the shallow and deep portions of the vadose zone, with elevated
levels of vinyl chloride in the shallow vadose zone to the west of Building 3A. VOC
cortamination was noted for both the shallow and deep portions of the vadose zone, but

was much more pronounced in the deep vadose zone.

Significantly elevated levels of VOCs in the deep vadose zone across the property in close
proximity to the local water table clearly suggested groundwater contamination may have
occurred. The soil vapor survey results provided a guide for placement of the soil borings
and groundwater monitoring wells, and a qualitative evaluation showing the potential

exists for using soil venting to remediate vadose zone soils.
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Section 3.0 - Soil Borings

Tae purpose of the soil borings was to observe and describe site stratigraphy, sample the
vadose soil zone and analyze soils for the contaminants of concern, and determine the
extent of contaminated soils in the vadose zone at the site. The selection of the soil boring
locations, creation of a work plan for soil sample collection, and the selection of the target
aralytes for laboratory analysis was based on the review of available information, and

information recgived from Chrysler Corporation environmental staff.

The results of previous investigations indicated vadose zone soils have been impacted by
TCE, TCA, PCE and some heavy metal contamination (chromium and lead). The areas

which may have been impacted include:

o Building 40B in the area of the former Freon-113 degreaser station;

e South side of Building 53 in the area of the former TCA storage tanks;

e Buildings 40A and 40B which contained former parts degreasers;

o West and southwest of the former Maxwell Complek or present Building 59;
e Storage areas located east of Building 50. .

3.1 - Soil Boring Locations

The selection of the soil boring locations was based on the results of the previous
investigations, existing information sources, and current soil vapor survey information
which served as guidance for boring placement and selection of depth intervals for
sampling. Drilling locations were also dependent on access restrictions due to operations
of the facility, and underground and above ground utilities. Existing utilities were located
and marked by Chrysler personnel. All drlling locations were pre-approved by
appropriate DTPP personnel who assured each location was at least ten feet from

underground utilities or structures, and that a twenty-foot minimum distance was

maintained from above ground utilities.
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The soil vapor survey proved a vaiuable guide to achieving optimum placement of the soil
borings. Three areas were defined through the soil vapor survey which displayed patterns
of shallow and deep vadose zone contamination by organic compounds. Refer to Figure 3
for a map of the facility showing these areas. Area A was characterized as the central
portion of the facility which consists of an area to the north of Buildings 40A and 40B,
and to the south of Buildings 50 and 53 (former TCA tank area). Area B was
characterized as the east-central portion of the facility from the northern limit of Building
59 northward across the area of Building 47 and the associated waste storage area. Area
C was characterized as isolated areas of significantly elevated VOCs in the southern
porﬁon of the sife to the west of Building 3A, south of Building 59, and south of
Buildings 40 and 40A.

On October 17, 1994 Clean Tech mobilized on-site to begin the soil boring installations. A
Work Plan and site-specific Health and Safety Plan (HASP) were prepared and submitted
to Chrysler Corporation’s environmental activities staff prior to the start of drilling. Ten
(10) soil borings were proposed and installed at the site.

Soil borings 3, 4, 6 and 8 were placed in Area A, soil borings 1, 2, 5 and 7 were placed in
Area B, and soil borings 9 and 10 were placed in Area C. Drawing 11 shows the

locations of the soil borings and the areas of contamination defined through the soil vapor

survey.
3.2 - Installation Methods

The soil borings were installed using the hollow stem auger drilling method. Drlllmg was
performed by Moody’s of Dayton, a local business with many years of drilling experience
in the Dayton area, and familiar with subsurface conditions in and near the site. Each
borehole was advanced using a CME 75 truck mounted hollow stem auger drilling rig. All
soil borings were completed using 4.25” diameter I.D. augers. The soil borings were each

advanced to the water table, which was typically encountered at approximately 25 to 30
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feet below ground surface (BGS). Soil samples were collected at five foot intervals as
each boring was advanced using a standard penetration test with split spoon sampler. The
general procedures for drilling and soil sampling activities are presented in Attachment D

(see Volume II of this report).

Each soil sample was tested using a hydrophobic dye for the presence of non-aqueous
phase liquid. This was a qualitative screening test performed in the field at the time the
sample was collected which could detect both light (LNAPL) and dense non-aqueous
phase liquids (DNAPL) if present.

Field personnel maintained a field logbook with documentation of all pertinent information
about field activities and samples, including sample identification information as included
on the sample labels and chain of custody forms. Entries in the logbook were made in ink
and included a description of field activities; names of project individuals; date, time, and

any field measurement information.

A geologic log was generated for each soil boring. These logs included the depth of the
boring, sampled intervals, sample identification and sample recovery, standard penetration
test resuits (blow counts), descriptions of the samples, air monitoring measurements for
the breathing zone, borehole and split spoon samples, and the results of the dye test for
non-aqueous phase liquids. The geologic logs for the ten soil borings are included as

Attachment E (see Volume II of this report).

3.2.1 - Waste Disposal Methods

The installation of the soil borings generated soil cuttings as waste materials. A total of
ten soil borings were installed as per the Work Plan. The soil cuttings were placed in

druras, labeled and staged on-site. A total of 143 drums of soil cuttings were generated

during the combined soil boring and well installation activities.
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As described in the Work Plan, the dnlling cuttings generated during the soil boring
installations were screened for organic vapor emissions using a PID. No free phase
product was observed in any of the drilling cuttings. No organic vapor readings were
measured which exceeded the action level of 50 ppm described in the HASP for any of the
borings. The laboratory analytical results for the soil samples collected from the soil
borings do not show significantly elevated levels of VOCs for any of the soil samples.
Based on these findings, Chrysler Corporation will move the drummed soil cuttings to an
arsa of the facility near the existing soil stock piles, and spread and grade the soil level on

the ground surface as soon as possible.

3.3 - Soil Sampling and Analysis Methods

The soil samples collected from the soil borings were examined in the field, and laboratory
analyzed for targeted chemical analysis, and geotechnical evaluation of the subsurface
materials. A generalized guide to soil sample depth selection was based on the soil vapor

survey.

For soil borings located near the center of areas of elevated soil vapor measurements, a
sample was collected for chemical analysis from the split spoon sample having the highest
observed PID readings. For soil borings located near the edge of areas of elevated soil
vapor measurements, a sample was collected for chemical analysis from the split spoon
sample below any elevated PID readings, or at the top of the water table, whichever was

encountered first as the boring was advanced.

Geotechnical analysis was performed as an aid to identify applicable remedial technologies
for the vadose zone. The geotechnical samples were selected as representative samples of
the subsurface materials encountered, and at depths in the borings where an engineered

remedial technology might be applied to the vadose zone.
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3.3.1 - Chemical Analysis

Chemical analysis of soil samples from the soil borings consisted of quantitative field
analysis using the photoionization detector, qualitative field analysis using hydrophobic
dye, and laboratory analysis for volatile organic compounds, total organic carbon and

metals.

Photoionization Detector

The soil samples were analyzed immediately upon opening the split spoon sampler using

an HNu photoionization detector. The PID measured the levels of total volatile organic

compounds and reported those measurements as parts per million (ppm) equivalent of the

calibration gas, isobutylene. Results; typically ranged from background (BG as reported in
the geologic logs) for ambient air levels, to under 10 ppm total volatile organic

compounds for the majority of the samples. Those samples with measured PID values of

10 ppm or greater are listed below:

SB-3 14-16 ft 10 ppm | Sample approximately 10 ft above water table.
SB-3 19-21 f 10 ppm | Sample approximately 5 ft above water table.
SB-5 29-31 ft 10 ppm | Sample approximately 5 ft below water table.
SB-7 14-16 ft 10 ppm | Sample approximately 10 ft above water table.
SB-9 19-21 ft 15 ppm | Sample approximately 5 ft above water table.
1 SB-10 29-31 ft 15 ppm | Sample approximately 5 ft below water table.

Field Analysis Dye Test
The hydrophobic dye test was performed using each sample collected. The results are

surimarized below for those samples yielding positive dye test resuits. All other soil

boring samples yielded negative resuits for the dye test.
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SB-5 29-31ft | Sample approximately 5 feet below water table.

PID slightly elevated at 10 ppm in sample.

SB-9 19-21 ft | Sample approximately 5 feet above water table.
PID slightly elevated at 15 ppm in sample.

Laboratory Analysis
Onpe soil sample from each soil boring was collected and analyzed for the Target

Compound List (TCL) volatile organic compounds (VOCs), and the Target Analyte List
(TAL) metals. The TCL VOCs list includes 69 targeted organic compounds. Analysis
was performed using EPA Method 8260. The TAL metals list includes 18 targeted
metals. Analysis was performed using EPA Methods 6010/7000 and 7421 (lead by
firrnace). Metals analysis was performed as follows:

o ICP analysis for aluminum, barum, beryllium, cadmium, calcium,
chromium (total), cobalt, copper, silver, sodium, vanadium, and zinc;
o Furnace analysis for antimony, arsenic lead, selenium, and thallium;

. Mercury analysis by cold vapor.

These lists provide a selection of targeted analytes which might be present based on the
available information. One soil sample was collected and analyzed for total organic
carbon (TOC) using EPA Method 9060. This was done as a preliminary design step to
assist with the determination of possible remedial technologies. The sample collected for
TOC analysis was selected as representative of the subsurface materials encountered. Soil

samples collected for laboratory analysis are listed below:
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SB.1 9-11R | TCL VOCs, TAL Metals
SB=2 19218 | TCL VOCs, TAL Metals
B3 T4-16 &8 | TCL VOCs, TAL Mewls
SB4 14-16 & | TCL VOCs, TAL Metals, TOC
SB5 29318 | TCL VOCs, TAL Metals
SB% 14168 | TCL VOCs, TAL Metals
BT 7436 R | TCL VOCs, TAL Metals
B8 2426 & | TCL VOCs, TAL Metals
SB-9 19218 | TCL VOCs, TAL Metals
SB-10 | 2931R | TCL VOCs, TAL Metals

Quality Assurance and Quality Control
The Quality Assurance/Quality Control (QA/QC) program for chemical analysis of soil

saraples (both for the soil borings and groundwater monitoring wells) consisted of the
collection and analysis of duplicate samples, spiked samples, and equipment blanks. The
purpose of this program was to ensure the analyses performed by the analytical laboratory
are reproducible. The chain of custody documentation, any QA/QC sample analytical
results and the laboratory results for the soil boring samples are included as Attachment F
(see Volume III of this report). The QA/QC program for chemical analysis of soil samples

is included as Attachment G (see Volume I of this report).

3.3.2 - Geotechnical Analysis

Geotechnical analysis of selected soil samples was performed as an aid in determining
applicable remedial technologies. Samples were selected for geotechnical analysis based
on their representativeness of the subsurface materials encountered, and at a depth in the

boring where an applicable remedial technology might be applied.

The Work Plan submitted to Chrysler proposed a total of six soil samples to be collected

from the soil borings for geotechnical analysis. These samples were to have been collected
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from the vadose zone and analyzed for particle-size distribution, porosity, permeability,

and percent moisture.

Tte Work Plan was altered in response to site conditions as encountered during the initial
phase of drilling. The coarse granular nature of the subsurface matenials precluded the
planned use of large (three-inch O.D.) split spoons for collection of the geotechnical
samples. Minimal sample could be retained in the large split spoon sampler. Additionally,
any soil samples collected using a split spoon were so disturbed as to make porosity and
permeability measurements less than reliable, regardless of the size or type of sampler

used.

Geotechnical samples were collected from the soil borings using a two-inch O.D. split
spoon sampler. The soil samples were collected in clean glassware and submitted to Tetra
Tech Richardson of Newark, Delaware for textural gradation analysis and percent
moisture content. Soil samples collected from the soil borings for laboratory analysis are
listzd below:

“SB-1 T4-16 & | % Moisture
SB-2 14-16 t | % Moisture
SB-3 19-21 ft | % Moisture
SB-5 14-16 ft | Textural Gradation, % Moisture
SB-6 19-21 ft | Textural Gradation, % Moisture
SB-10 14-16 ft | Textural Gradation, % Moisture

Quality Assurance and Quality Control

The Quality Assurance/Quality Control (QA/QC) program for geotechnical analysis of soil
samples (both the soil borings and the groundwater monitoring wells) specified laboratory
test procedures which followed ASTM procedures or approved equivalent methods for
analysis of textural gradation and percent moisture. The QA/QC program for geotechnical
analysis of soil samples is included as Attachment G (see Volume II of this report). The
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Section 4.0 - Groundwater Monitoring Wells

The groundwater monitoring wells were installed to satisfy two objectives. One objective
of the groundwater monitoring wells, similar to the soil borings, was to observe and
describe site stratigraphy, sample the vadose soil zone for laboratory analysis, and
determine the extent of contaminated soils in the vadose zone at the site. The selection of
the well locations and soil sampling depths was augmented by the soil boring information
as well as previous site investigations, existing information sources and the soil vapor

survey findings.

The other objective of the groundwater monitoring wells was to install a total of fifteen
wells, twelve in the unconfined aquifer and three in the semi-confined aquifer, which
would allow groundwater samples and water-level measurements to be obtained at points
ac:rdss the site in the unconfined and semi-confined aquifers. A total of three well pairs,
ezch pair having one well screened in the unconfined aquifer and one well screened in the

semi-confined aquifer, were installed to assess vertical hydraulic gradients at the site.

4.1 - Groundwater Monitoring Well Locations

The selection of the monitoring well locations was completed using the resuits of the
previous site investigations, existing information sources, and the findings of the soil vapor
survey and soil borings. This information guided well placement and selection of depth

intervals for soil sampling.

Drilling locations were also dependent on access restrictions due to operations of the
facility, and underground and above ground utilities. Existing utilities were located and
marked by Chrysler personnel. All drilling locations were pre-approved by appropriate
DTPP personnel who confirmed each location was at least ten feet from underground

utilities or structures, and that a twenty-foot minimum distance was maintained from

above ground utilities.
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On October 17, 1994 Clean Tech mobilized on-site to begin installation of the
groundwater monitoring wells. A Work Plan and site-specific Health and Safety Plan
(HLASP) were prepared and submitted to Chrysler prior to the start of drlling. A total of
fifteen monitoring wells were proposed and installed at the site. Twelve wells were
instailed in the unconfined aquifer and three wells were installed in the semi-confined
aquifer. The wells installed in the unconfined aquifer were installed in two depth ranges
within the aquifer. This was done to assess the unconfined aquifer for the possible

presence of DNAPLs.

Wells designated MWA were installed in the upper portion of the saturated zone. Total
depths for these wells range from 39 to 45 feet BGS, approximately 15 feet below the top
of the saturated zone (water table). Wells designated MWB were installed in the lower
portion of the saturated zonme. Total depths range from 54 to 90 feet BGS. Wells
designated MWC were installed in the semi-confined aquifer as paired wells with MWB
wells. The total depths for the MWC wells range from 84 to 122 feet BGS. The MWC
wells were installed in the upper portion of the semi-confined aquifer.

Three areas were identified and delineated through the soil vapor survey which displayed
patterns of shallow and deep vadose zone contamination by organic compounds. Refer to
Figure 3 for the locations of these areas. Area A was characterized as the central portion
of the facility in the area to the north of Buildings 40A and 40B, and to-the south of
Buildings 50 and 53 (former TCA tank area). Area B was characterized as the east-

central portion of the facility from the northern limit of Building 59 northward across the
area of Building 47 and the associated waste storage area. Area C was characterized as
isolated areas of significantly elevated VOCs in the southern portion of the site to the west
of Building 3 A, south of Building 59, and south of Buildings 40 and 40A.

Groundwater monitoring wells MWA-2, MWA-3 and MWB-6 were placed in Area A,
wells MWA-1, MWA-5 MWB-2 and MWC-2 were placed in Area B, and wells MWA-4,
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MWB-3 and MWC-3 were placed in Area C. Groundwater monitoring wells MWA-6,

MWB-1, MWB-4, MWB-5 and MWC-1 were located near the property boundary corners
and separated from the identified contaminant areas. This provided coverage of the site as
a whole, allowed determination of background water quality for groundwater flowing on
to the site, and made data collection possible in additional areas of potential
contamination. Drawing 12 shows the locations of the groundwater monitoring wells and

the areas of contamination defined through the soil vapor survey.

4.2 - Installation Methods

The shallow groundwater monitoring wells in the unconfined aquifer were installed using
the hollow stem auger drilling method. The deeper wells in the semi-confined aquifer
were installed using the cable tool drilling method. Drilling was performed by Moody’s of
Dayton, a local business with many years of drilling experience in the Dayton area.

Scil samples were collected at five-foot intervals as each hollow stem auger boring was
advanced using a standard penetration test with split spoon sampler. Soil samples were
examined from the cable tool rig when the boring was bailed, and split spoon samples
were collected from the confining unit (till layer) and from the portion of the semi-
confined aquifer where the well screen was set. The general procedures for drilling and
soil sampling activities are presented in Attachment D (see Volume II of this report).

Each soil sample was tested using a hydrophobic dye for the presence of non-aqueous
phase liquid. This was a qualitative screening test performed in the field at the time the
sarnple was collected which could detect both light (LNAPL) and dense non-aqueous
phase liquids (DNAPL) if present.

Field personnel maintained a field logbook with documentation of all pertinent information
about field activities and samples, including sample identification information as included

on the sample labels and chain of custody forms. Entries in the logbook were made in ink

W
i

¢rwsr-dataschrysier:dayton'reportsirpt995.doc



and included a description of field activities; names of individuals involved; date, time, and

ariy field measurement information.

A geologic log was generated for each groundwater monitoring well. These logs include:
the depth of the boring, sampled intervals, sample identification, sample recovery, standard
penetration test results (blow counts), descriptions of the samples, air monitoring
measurements for the breathing zone, borehole and split spoon sampies, the results of the
dye test for non-aqueous phase liquids, and well construction details. The geologic logs
for the groundwater monitoring wells are included as Attachment I (see Volume II of this

report). A

Unconfined Aquifer Wells
A total of twelve wells were installed in the unconfined aquifer in two depth ranges. This

was done to assess the shallow and deeper portions of the unconfined aquifer for both
dissolved phase contaminants and the presence of DNAPLs. Analytical results at the Gem
City, Inc. site immediately east of DTPP indicated higher VOC concentrations were
present in the shallow portion of the unconfined aquifer.

Wells designated MWA were installed in the shallow portion of the saturated zone. Total
depths for these wells range from 39 to 45 feet BGS, approximately 15 feet below the top
of the saturated zone (water table). The water table is anticipated to fluctuate between ten
and fifteen feet during the year. Wells designated MWB were installed in the deeper
portion of the saturated zone immediately above the confining layer (till layer). Total
depths range from 54 to 90 feet BGS. MWB-4 was completed at a more shallow depth
(35 feet) due to conditions encountered during well instailation.

Each shallow well boring was advanced using a CME 75 truck mounted hollow stem

auger drilling rig. The borings were completed using 4.25” or 6.25” diameter I.D. augers.
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The larger augers were used whenever site conditions allowed. Soil sampling was

performed using procedures as presented in Attachment D.

Each well was constructed inside the hollow stem augers using two-inch diameter PVC
casing and ten feet of 10 slot two-inch diameter PVC well screen. After insertion of the
casing and screen, sand pack (Global Filter Pack #5) was poured to approximately two
feet above the top of the well screen as the augers were withdrawn. An approximately
three-foot thick bentonite seal was installed above the sand pack. The bentonite seal was
allowed to hydrate and expand prior to placement of the grout. The remaining annular
space was grouted using a positive pressure tremmie pipe. Care was taken to avoid
disturbing the bentonite seal during grout placement. The grout mixture was allowed to

cure before installation of flush mounted locking well covers.

Semi-Confined Aquifer Wells

Three groundwater monitoring wells were installed targeting the semi-confined aquifer
below the confining layer (till layer). These wells were designated MWC as presented in
the geologic logs (see Attachment I). MWC-1 was double-cased, and MWC-2 and
MWC-3 were triple-cased to prevent groundwater migration between the unconfined
acuifer and the semi-confined aquifer. The borings for the semi-confined aquifer wells
were advanced using a BE22-W cable tool drilling rig.

The boring for MWC-1 was advanced and eight-inch diameter steel casing was driven
through the unconfined aquifer to approximately five feet below the top of the till layer.
The till consisted of clay with variable amounts of sand and gravel. The boring was then
advanced through the till layer and a split spoon sample of the till was collected from two
feet below the top of the till layer for lithologic description. Split spoon samples of the
semi-confined aquifer were collected from the interval to be screened for lithologic

description, and six-inch diameter steel casing was installed to the total depth of 112 feet

BGS.

e:'ust-dataichryvsiendavionweports\pt995.doc 27



The MWC-1 well was constructed inside the six-inch casing using two-inch diameter PVC
casing and ten feet of 10 slot two-inch diameter PVC well screen. The well screen was set
from 102 to 112 feet BGS. The top of the well screen was positioned approximately six
feet below the base of the till layer. After insertion of the casing and screen, sand pack
(Global Filter Pack #5) was poured to approximately two feet above the top of the well
screen as the six-inch casing was withdrawn from the boring. An approximately three-foot
thick bentonite seal was installed above the sand pack. The bentonite seal was allowed to
hydrate and expand prior to placement of the grout. The remaining annular space was
grouted using a positive pressure tremmie pipe. Care was taken to avoid disturbing the
beﬁtonite seal during grout placement. The grout mixture was allowed to cure before

inszallation of a flush mounted locking well cover.

The boring for MWC-2 was advanced and twelve-inch diameter steel casing was driven
through the unconfined aquifer to approximately two feet below the top of the till layer
where it was grouted in place. A split spoon sample of the till was collected from two to
four feet below the top of the till layer for lithologic description. The boring was then
advanced into the till layer and eight-inch diameter steel casing was driven to
approximately eight feet below the top of the till layer where it was grouted in place. The
boring was advanced through the till layer, and split spoon samples of the semi-confined
aquifer were collected from the interval to be screened for lithologic description. Six-inch

diarneter steel casing was installed to the total depth of 122 feet BGS.

The MWC-2 well was constructed inside the six-inch casing using two-inch diameter PVC
casing and ten feet of 10 slot two-inch diameter PVC well screen. The well screen was set
from 112 to 122 feet BGS. The top of the well screen was positidned approximately ten
feet below the base of the till layer. After insertion of the casing and screen, sand pack
(Global Filter Pack #5) was poured to approximately two feet above the top of the well
screen as the six-inch casing was withdrawn. The six-inch casing was withdrawn to
nineteen feet above the top of the screen (into the till layer) where it jammed and was

grouted in place. An approximately three-foot thick bentonite seal was installed above the
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saad pack. The bentonite seal was allowed to hydrate and expand prior to placement of
the grout. The remaining annular space was grouted using a positive pressure tremmie
pipe. Care was taken to avoid disturbing the bentonite seal during grout placement. The

grout mixture was allowed to cure before installation of a flush mounted locking well

COVer.

The boring for MWC-3 was advanced and twelve-inch diameter steel casing was driven
through the unconfined aquifer to approximately two feet below the top of the till layer
where it was grouted in place. A split spoon sample of the till was collected from two to
four feet below the top of the till layer for lithologic description. The boring was then
advanced into the till layer and eight-inch diameter steel casing was driven to
approximately four feet below the top of the till layer where it was grouted in place. The
boring was advanced through the till layer, and split spoon samples of the semi-confined
aquifer were collected in the interval to be screened. Six-inch diameter steel casing was

installed to the total depth of 84 feet BGS.

The MWC-3 well was constructed inside the six-inch casing using two-inch diameter PVC
casing and ten feet of 10 slot two-inch diameter PVC well screen. The well screen was set
from 74 to 84 feet BGS. The top of the well screen was positioned approximately five
feer below the base of the till layer. After insertion of the casing and screen, sand pack
(Global Filter Pack #5) was poured to approximately two feet above the top of the well
screen as the six-inch casing was withdrawn from the boring. An approximately three-foot
thick bentonite seal was installed above the sand pack. The bentonite seal was allowed to
hydrate and expand prior to placement of the grout. The remaining annular space was
grouted using a positive pressure tremmie pipe. Care was taken to avoid disturbing the
bentonite seal during grout placement. The grout mixture was allowed to cure before

installation of a flush mounted locking well cover.

Soil sampling for the semi-confined aquifer wells was performed following the procedures

presented in Attachment D.
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Well Development
Each monitoring well was developed after installation to restore the natural hydraulic

properties of the aquifer and facilitate free hydraulic connection between the aquifer and
the well. Well development was performed by surging the screened interval and pumping
the well. Field measurements were collected including conductivity, pH, and temperature.

Water turbidity was monitored.

Each well was developed until the measured parameters stabilized, and the water pumped
from the well was relatively turbidity-free. The wells were each developed for a period of
approximately thirty to sixty minutes. Approximately 200 to 350 gallons of water were

pumped from each well during the development process.

4.2.1 - Waste Disposal Methods

The installation and sampling of the groundwater monitoring weils generated soil cuttings
and groundwater as waste materials. A total of fifteen groundwater monitoring wells
were installed and sampled as per the Work Plan. The soil cuttings were placed in drums,
labeled and staged on site. A total of 143 drums of soil cuttings were generated during

the combined soil boring and well installation activities.

A total of approximately 3,630 gallons of water were pumped from the wells during the
well development process. Additionally, the wells were each purged of at least three
wellbore volumes of water prior to the collection of each round of groundwater samples

producing a total of approximately 525 gallons of purge water.

Soil Cuttings
As described in the Work Plan, the drilling cuttings were screened for organic vapor

emissions using a PID. No free phase product was observed in any of the drilling cuttings.

No organic vapor readings were measured for the breathing zone or borehole which
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exceeded the action level of 50 ppm as described in the HASP for any of the wells. The
laboratory analytical results for the soil samples do not show significantly elevated levels
of VOCs for any of the soil samples. Based on these findings, Chrysler Corporation will
move the drummed soil cuttings to an area of the facility near the existing soil stock piles,

and spread and grade the soil level on the ground surface as soon as possible.

Water

As described in the Work Plan, drilling fluids, well development water, purge water, and
decontamination fluids generated by field investigation activities were screened for organic
vapor emissions using the PID. No free phase product was observed in any of the
produced water, however, organic vapor readings from these fluids were occasionally
found to exceed the action level of 50 ppm as described in the HASP. Therefore, in
accordance with the Work Plan, all drilling fluids, well development water, and
decontamination fluids were temporarily containerized at the well head and transferred to
the on-site wastewater treatment plant for final disposal at the time of well installation and

development.

Purge water generated during purging of the wells prior to collection of both rounds of
grcundwater samples was drummed and staged at the well head. The laboratory analytical
results for the groundwater samples do not show significantly elevated levels of VOCs for
any of the groundwater samples. No free phase product was observed in any of the
produced water, however, organic vapor readings from the purge water as measured
during the first round of groundwater sampling were occasionally found to exceed the
action level of 50 ppm as described in the HASP. Therefore, in accordance with the
Work Plan, Chrysler Corporation will move all of the drummed purge water to the on-site

wastewater treatment plant for final disposal as soon as possible.

e:usr-dataichrysleridavtonireports\rpt995.doc 31



4.3 - Soil Sampling and Analysis Methods

The soil samples collected from the groundwater monitoring wells were examined in the
field, and laboratory analyzed for targeted chemical analysis and geotechnical evaluation
of the subsurface matenals. A generalized guide to soil sample depth selection was
formed based on the soil vapor survey, and the site conditions encountered during the soil

boring installations.

For wells located near the center of areas of elevated soil vapor measurements, a soil
sample was collected from the split spoon sample having the highest observed PID
readings. For wells located near the edge of areas of elevated soil vapor measurements, a
soil sample was collected from the split spoon sample below any elevated PID readings or

at the top of the water table, whichever was encountered first as the boring was advanced.
4.3.1 - Chemical Analysis

Chemical analysis of the soil samples from the groundwater monitoring wells consisted of
quantitative field analysis using the photoionization detector, qualitative field analysis
using hydrophobic dye, and laboratory analysis for volatile organic compounds, total

organic carbon and metals.

Photorlonization Detector

The soil samples were analyzed immediately upon opening the split spoon sampler using
an HNu photoionization detector. The PID measured the levels of total volatile organic
corapounds and reported those measurements as parts per million equivalent of the
calibration gas, isobutylene. Results typically ranged from background (BG as reported in
the geologic logs) for ambient air levels to under 10 ppm total volatile organic compounds

for the majority of the samples. Those samples with measured PID values of 10 ppm or

greater are listed below:
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MWA-1 19-21 ft 10 ppm Sample approximately 3 ft above water table.

MWA-1 24-26 ft 10 ppm Sample approximately 1 ft above water table.

MWA-1 34-36 ft 15 ppm Sample approximately 10 ft below water table.

MWA-2 14-16 ft 10 ppm Sample approximately 10 ft above water table.

MWA-2 19-21 ft 12 ppm Sample approximately 3 ft above water table.

MWA-3 2426 ft 12 ppm Sample approximately 5 ft below water table.

MWA-3 29-31 ft 70 ppm Sample approximately 3 ft below water table.

MWA-3 34-36 ft 70 ppm Sample approximately 8 ft below water table.

MWA-4 19-21 ft 50 ppm | Sample approximately 5 ft above water table.

. MWA-4 2426 8 1 - #S5ppm Sample approximately at water table.

MWA-4 29-31ft 80 ppm Sample approximately 5 ft below water table.

MWA-4 34-36 ft 80 ppm Sample approximately 10 ft below water table.

MWA-4 39411 100 ppm | Sample approximately 15 ft below water table,

MWA4 4446 ft 60 ppm Sample approximately 20 ft below water table.

MWB-3 34-36 ft 1Sppm | Sampie approximately 8 ft below water table.
MWB-3 44-46 ft 20 ppm Sample approximately 18 ft below water table.
MWB-6 24-26 ft l4ppm | Sample approximately at water table.

Field Analysis Dye Test
The hydrophobic dye test was performed using each sample collected. The results are

suromarized below for those samples yielding positive dye test results, suggesting the
presence of non-aqueous phase liquids. All other soil samples from the groundwater

monitoring wells yielded negative results for the dye test.

[V}
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Sample approximately at water table.
PID elevated at 75 ppm in sampie.

MWB-1 69-71 ft Sample approximately 50 feet below water table.
Possible natural oil from overlying clay unit.
MWB-2 64-66 ft Sample approximately 40 feet below water table.
Possible natural oil from overlying clay umnit.
MWB-2 69-71 ft Sample approximately 45 feet below water table.
Possible natural oil from overlying clay unit.
MWB-2 74-76 ft Sample approximately 50 feet below water table.
Possible natural oil from overlying clay unit.
MWB-2 79-81 ft Sample approximately 55 feet below water table.
Possible natural oil from overlying clay unit.
MWB-2 84-36 ft Sample approximately 60 feet below water table.
Possible natural oil from overlying clay unit.
MWB-2 89-91 ft Sample approximately 65 feet below water table.
Possible natural oil from overlying clay unit.
MWB-3 39-41 ft Sample approximately 15 feet below water table.
Possible natural oil from underlying clay unit.
MWB-3 54-56 ft Sample approximately 30 feet below water table.
Possible natural oil from underlying clay unit.
MWB-5 3941 ft Sample approximately 10 feet below water table.
Possible natural oil from clay unit.
MWB-5 49-51 ft Sample approximatety 20 feet below water table.
Possible natural oil from clay unit.
MWB-5 54-56 ft Sample approximately 25 feet below water table.
Possible natural oil from c¢lay unit.

MWB-5 59-61 ft Sample approximately 30 feet below water table.
Possible natural oil from clay unit.
MWB-3 64-66 ft Sample approximately 35 feet below water table.
Possible natural oil from clay unit.
MWB-5 67-71 ft Sample approximately 40 feet below water table.

Possible natural oil from clay unit.

MWB-5 74-76 ft Sample approximately 45 feet below water table.
Possible natural oil from clay unit.

MWB-3 79-81 ft Sample approximately 50 feet below water table.
Possible natural oil from clay unit.

MWB-5 84-86 ft Sample approximately 35 feet below water table.
Possible natural oil from clay unit.

MWB-5 89-91 ft Sample approximately 60 feet below water table.
Possible natural oil from clay umit.

MWB-6 39411t Sample approximately 15 feet below water table.
Possible natural oil from underlving clav unit.

MWB-6 44-46 ft Sample approximately 20 feet below water table.

Possible natural oil this clay unit.

Laboratory Analysis
Soil samples were collected from the monitoring well borings and analyzed for TCL

VOCs, and TAL metals. The TCL VOC list analysis was performed using EPA Method
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8260. The TAL Metals list analysis was performed using EPA Methods 6010/7000 and
7421 (lead by furnace). Metals analysis was performed as follows:

o ICP analysis for aluminum, barium, beryllium, cadmium, calcium,
chromium (total), cobalt, copper, silver, sodium, vanadium, and zinc;

o Furnace analysis for antimony, arsenic lead, selenium, and thallium;

. Mercury analysis by cold vapor.

Four soil samples were collected and analyzed for total organic carbon (TOC) using EPA
Method 9060. The samples collected for TOC analysis were selected as representative of
the subsurface materials encountered. Soil samples collected for laboratory analysis are

listed below:

& IS

T MWA-1 | 24-26R | TCL VOCs, TAL Metals
MWA-2 19-21 ft | TCL VOCs, TAL Metais
MWA-3 24-26 ft | TCL VOCs, TAL Metals
MWA-4 24-26 t | TCL VOCs, TAL Metals
MWA-5 24-26 ft | TCL VOCs, TAL Metals
MWA-6 2426 t | TCL VOCs, TAL Metals
MWB-1 49-31ft | TOC
MWB-2 2426 ft | TCL VOCs, TAL Metals
MWB-3 2426 ft | TCL VOCs, TAL Metals, TOC
MWB-4 19-21ft | TCL VOCs, TAL Metals, TOC
MWB-3 24-26 ft | TCL VOCs, TAL Metals, TOC
MWB-6 24-26 t | TCL VOCs, TAL Metals

Quality Assurance and Quality Control
The Quality Assurance/Quality Control (QA/QC) program for chemical analysis of soil

samples (both for the soil borings and the groundwater monitoring wells) consisted of the
colection and analysis of duplicate samples, spiked samples, and equipment blanks. The

purpose of this program was to ensure the analyses performed by the analytical laboratory
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are reproducible. The chain of custody documentation, any QA/QC sample analytical
results and the laboratory results for the soil samples collected from the groundwater
mcnitoring wells are included as Attachment J (see Volume III of this report). The
QA/QC program for chemical analysis of soil samples is included as Attachment G (see
Volume [ of this report).

4.3.2 - Geotechnical Analysis

Geotechnical analysis of selected soil samples was performed to assist with the
identification of possible remedial technologies. Samples were selected for geotechnical
analysis based on their representativeness of the subsurface materials encountered, and at 2

depth in the boring where a possible remedial technology might be applied.

The Work Plan submitted to Chrysler proposed a total of six soil samples to be collected
from the soil borings only. None were to have been collected from the monitoring well
borings. Samples were to have been collected from the vadose zone and analyzed for
particle-size distribution, porosity, permeability, and percent moisture. Three Shelby tube
samples were to have been collected from the confining layer (till layer) during instailation
of the wells in the semi-confined aquifer. The Shelby tube samples were to have been
analyzed for permeability using a constant head permeability test for granular soils.

The Work Plan was altered in response to site conditions encountered during drilling. The
coarse granular nature of the subsurface materials precluded the planned use of large
(three-inch O.D.) split spoons for collection of the geotechnical samples. Any soil samples
collected using a split spoon were found to be so disturbed as to make porosity and
permeability measurements less than reliable. Representatives of the well drilling firm,
Mondy’s of Dayton, reported that their previous experiences attempting Shelby tube
samples in the till layer were unsuccessful. Shelby tubes typically crush when pushed into
the stiff clay and gravel of the till. If a Shelby tube was crushed in a boring advanced

using the cable tool drilling method, there is no reliable way to recover it. The boring

&:tusr-data\chrysler\daytomreportsipt995.doc 36



would then need to be grouted and abandoned, and the well installation started again.

Geotechnical samples were collected from the monitoring well borings using either a two-
inch or three-inch O.D. split spoon sampler. The soil samples were collected in clean
glassware and submitted to Tetra Tech Richardson of Newark, Delaware for textural
gradation analysis. Soil samples collected from the groundwater monitoring well borings

are listed below:

MWA-4 3941t Textural Gradation
MWA-3 34-36 ft Textural Gradation
MWB-2 74-76 ft Textural Gradation
MWC-1 104-106 ft Textural Gradation
MWC-2 114-116 ft Textural Gradation
MWC-3 76-78 ft Textural Gradation

Quality Assurance and Quality Control
The Quality Assurance/Quality Control (QA/QC) program for geotechnical analysis of soil

saraples (both the soil borings and the groundwater monitoring wells) specified laboratory
test procedures which followed ASTM procedures or approved equivalent methods for
textural gradation analysis. The results of the geotechnical analysis are included as
Attachment K (see Volume III of this report). The QA/QC program for geotechnical
analysis of soil samples is included as Attachment G (see Volume II of this report).

4.4 - Groundwater Sampling and Analysis Methods
Groundwater samples were collected from each of the fifteen groundwater monitoring
wells during two sampling events. The wells were sampled twice to determine if there are

any effects on water quality due to seasonal water level fluctuations. The first sampling

event was completed in December, 1994 and the second was completed in February,
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1995. Both groundwater sampling events were performed using Clean Tech’s standard

sampling procedures.

Groundwater samples were collected and analyzed for TCL VOCs and TAL metals.
Chromium analysis was performed using total chromium as the target analyte. Chromium
VX analysis was not performed for the groundwater samples because the sample holding

tirnes were in excess of 24 hours.

Each well remained static for approximately two weeks following well development to
allow the portion of the aquifer disturbed during the well installations to equilibrate. All
wells were screened for evidence of organic; vapors prior to collection of the first round of
groundwater samples in December 1994 using a PID. The PID was inserted into the open
well top immediately upon opening the well. The PID measurement was recorded in the
field logbook. The wells were not screened for evidence of organic vapors at the time of
the second round of groundwater samples in February 1995 because the ambient air
teraperature was so low during that time as to render the PID ineffective as an air
monitoring tool. Water levels were measured from the top of the PVC casing prior to
well purging. An interface probe was used to measure water levels and the thickness of
any non-aqueous phase product (LNAPL or DNAPL) prior to purging the well in
preparation for groundwater sampling. The water levels and notes regarding any non-

aqueous phase product were recorded for both sampling rounds.

All wells were purged prior to sample collection to obtain a representative groundwater
sample. Each well was purged of at least three wellbore volumes of water prior to sample
collection. The groundwater sample collection procedures are presented in Attachment L

(ses Volume II of this report).

Quality Assurance and Quality Control
The Quality Assurance/Quality Control (QA/QC) program for chemical analysis of

groundwater consisted of the collection and analysis of duplicate samples, and equipment
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and trip blanks. The purpose of this program was to ensure the analyses performed by the
analytical laboratory are reproducible. The chain of custody documentation, any QA/QC
sample analytical results and the laboratory results for the groundwater samples are
included as Attachment M (Round #1) and Attachment N (Round #2), and are presented
in Volume II of this report. The QA/QC program for chemical analysis of groundwater
samnples is included as Attachment O (see Volume II of this report).

4.4.1 - Water Level Measurements

Water level measurements were collected at each groundwater monitoring well on a
monthly basis for a period of three months after completion of the wells. Three rounds of
water level measurements were collected to observe temporal variations in groundwater
levals during the reporting period. The depth to water in each monitoring well was
measured from the top of the PVC well casing. The PVC well casing tops were surveyed
for each monitoring well and referenced to a standard elevation, thereby allowing

computation of the reference elevation for the water level in each well.

All soil borings and monitoring well tops (top of PVC casing) were surveyed for vertical
and horizontal control by a State of Ohio licensed surveyor. The survey was performed
using a site specific local coordinate system for horizontal control which tied surveyed
traverses to the on site buildings, and a United States Geologic Survey benchmark located
at the intersection of Webster and Leo Street for vertical control referenced to feet above

mean sea level. Elevations were measured to the nearest 0.01 foot.

Water-level measurements were obtained at the time of the first groundwater sampling
event on December 13-14, 1994, on January 24, 1995, and at the time of the second
groundwater sampling event on February 20, 1995. Water level measurements were
collected from each monitoring well prior to the beginning of purging -and groundwater
sample collection. Piezometric surface maps for the unconfined aquifer are included as

Drawings 22, 23, and 24. All Drawings are included in Volume II of this report.
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The water level measurements were collected using the following procedure. All sampling
team members wore new and clean disposable gloves during measurements at each well to
protect team members from exposure to potentially contaminated groundwater, and to
minimize the potential for cross-contamination between wells. The lock was removed
from the locking well cap just prior to measuring. While standing upwind, the well cap
was removed and the well was allowed to vent. The permanent measurement reference

point was then located on the PVC well casing.

The decontaminated two-phase interface probe was lowered into the well to the static
water level. The well was inspected for the presence of any LNAPL which might be
presence as a layer on top of the static water level. .No LNAPL layers were detected in
any wells during any of the three water level measurement events. The monitoring well
mumber and the distance from the permanent reference point to the static water level were
recorded to the nearest 0.01 foot in the bound log book. The static water elevation was
computed and recorded in the bound log book. This value is the elevation of the measured

reference point minus the depth to the water in the well.

The interface probe was then lowered to the bottom of the well to inspect the well for the
possible presence of a DNAPL layer (a different audible signal will sound if the interface
probe contacts a non-water fluid). No DNAPL was-detected in any well during any of the
three water level measurement events. The elevation of the bottom of the well was
computed and recorded in the bound log book. This value is the elevation of the
measured reference point minus the depth to the bottom of the well. The two-phase
interface probe was then removed from the well, and decontaminated. The measurement
tape and probe were wiped along its entire length, discarding and replacing the towels as
they became soiled. Field decontamination of the interface probe was accomplished by
washing the instrument using a phosphate-free detergent followed by a potable water

rinse. The equipment was then ninsed using deionized water and allowed to air dry.
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Section 5.0 - Geology

The geology of the Chrysler DTPP facility is discussed as a means of understanding the
nature of the subsurface and its influence on potential contaminant migration pathways.
The discussion of the regional geology of the Dayton area provides a reference
framework. It was prepared from published reports and available site investigations
obtained for nearby properties. The site geology was further examined through
information gathered during installation of the soil borings and groundwater monitoring
wells, with additional information obtained from the records of the water supply wells

lozated on the property.
5.1 - Regional Geology

The regional geology of the Dayton, Ohio area has been examined and discussed by
several authors. Original publications by Norris, (1959), and Walton and Scudder, (1960)
were reviewed. Site investigations by QSource Engineering, Inc., (1993) for the Gem
City Chemicals, Inc. facility, and by Mathes & Associates, (1991) for the DTPP property
incorporate these and several additional previous studies. The regional geology of the

area has been summarized here from these information sources.

The regional geologic setting of the Dayton, Ohio area consists of glacial and glacial-
fluvial (outwash stream) sediments deposited over an irregular bedrock surface. Highly
permeable calcareous sands and gravel fill pre-glacial or glacial valleys eroded into the
underlying bedrock. These permeable glacial deposits are believed to be outwash deposits
originating from retreating glaciers. The permeable deposits have formed shallow and
deeper aquifers separated by low permeability confining layers. The confining layers are
till layers composed primarily of clay with mixtures of gravel, sand, and silt.

The bedrock underlying the glacial sediments is believed to consist of relatively
impermeable materials. It is mapped as the Ordovician Richmond Group, and is thought to
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be composed of soft, light gray, calcareous shale with interbedded layers of limestone.
Few wells in the region have reached the bedrock surface, which is estimated to be 250 to
300 feet BGS in most areas. The bedrock yields little to no water, provides little recharge
to the overlying aquifers, and acts as an impervious lower and lateral boundary to the

overlying aquifers.

Regional studies of the glacial and glacial-fluvial deposits have shown the uppermost
recognizable geologic unit is a sand and gravel outwash deposit approximately 80 feet
thick. This unit is typically recognized as the unconfined aquifer. Discontinuous till layers
have been encountered within this unit at depths between 40 and 50 feet BGS.

The unconfined aquifer is generally underlain by a till layer present at approximately 80
feet BGS. This till layer appears to be laterally persistent, but may absent from some
locations in the region due either to non-deposition or erosion. Till layers have been
reported as massive clay units, or as zones of alternating clay with stratified sand and
gravel. Till layers act as confining layers which control aquifer recharge and regional

groundwater flow.

Till layers are known to contain significant amounts of natural hydrocarbons. The well
drillers were quick to recognize the natural hydrocarbon as it was encountered in clays
within the unconfined aquifer, and from the till underlying the unconfined aquifer. The
hydrocarbon was a dark brown liquid found as non-aqueous phase product. It was noted
in drilling cuttings, when bailing during cable tool drilling, and during examination of soil
saroples. The State of Ohio Geological Survey was consuited regarding the hydrocarbon
and confirmed the hydrocarbon is a natural material found throughout the region. The
Survey noted a major oil company had recently studied the viability of hydrocarbon

production from till layers in the region.

Regzional studies indicate that a second recognizable sand and gravel outwash deposit
underlies the till layer found at approximately 80 feet BGS. This lower aquifer behaves as
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a confined or semi-confined aquifer. However, if the till layer is thin or absent the

hydraulically connected sand and gravel units act as a single unconfined aquifer.

Deep wells in the region suggest discontinuous till layers may exist within the second
glacial outwash unit (the semi-confined aquifer), and additional semi-confined or confined
aquifers exist at greater depths. These deeper aquifers are believed to be separated by till
layers in much the same way as the shallower geologic units. Deeper aquifers were not

examined in this investigation.

5.2 - Site Geology

The site geology was examined through information gathered during installation of the soil
borings and groundwater monitoring wells, with additional information obtained from the
records of the production wells located on the property. Refer to Drawings 11 and 12 for
locations of the soil borings and monitoring wells in Volume II of this report. Refer to
Attachments E and I (see Volume II of this report) for geologic logs containing
descriptions of the materials found in the soil borings and monitoring wells. Geologic
cross-sections were prepared using the information contained in the boring logs,
specifically differentiating the subsurface units containing significant amounts of clay from
the more permeable gravel and sand units. A map showing the locations of the geologic
cross-sections is included as Figure 4, and the three geologic cross-sections are included

as Drawings 25, 26, and 27 in Volume II of this report.

The site geology as determined from information obtained from the borings and wells
consists primarily of sand and gravel with minor amounts of silt and clay. These are the
glacial and glacial-fluvial sediments typical of the region. The sand and gravel is
interbedded with till and clay layers composed of massive clay units, or zones of clay with
sand and gravel. The uppermost two to four feet is typically a disturbed clay-bearing
material which is absent in many places, probably due to site development activities. None

of tae borings or wells reached the bedrock surface.
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The uppermost geologic unit at the site is a sand and gravel outwash deposit
approximately 75 to 90 feet thick. This is the unconfined aquifer. Clay units, and units
composed of clay, sand and gravel mixtures were encountered within the unconfined
aquifer. Several of these units are laterally persistent suggesting they might exert some
local control over potential contaminant migration pathways. Additional clay-bearing
units were noted in the unconfined aquifer, but were restricted to certain small areas of the
site. The more laterally persistent clay-bearing units within the unconfined aquifer are

summarized as follow:

Clay Units Within the Unconfined Aquifer

SB-1, SB-6 (to 11’ BGS), SB-9,
MWA-5, MWA-6,
MWB-1 (to 16’ BGS), MWB-4 (to 16’ BGS), MWB-5
19-21 ft SB-2 (to 26° BGS) , SB-8, SB-10 (to 26 BGS),
MWA-3, MWA-4, MWA-5 (to 26" BGS),

MWB-3,

MWC-3

29-31ft SB-4, SB-6, SB-10,

MWB-6,

Production Well #4

3475 ft MWB-4

39-411t MWA-2, MWA-3,
MWB-2 (to 51°)
64 ft - MWB-1 (to 76’ BGS), MWB-2 (to 81’ BGS), MWB-5 (to 90’ BGS)

A persistent till layer was encountered which was interpreted as forming the confining
layer between the unconfined aquifer and the underlying semi-confined aquifer. The
thickness of the till was 20 feet in MWC-1, 23 feet in MWC-2, 14 feet in MWC-3, 15 feet
in Production Well #3, and 25 feet in Production Well #4. The approximate depth to the

top of the till layer as seen in the deeper wells is listed below:

el\ust-data\chrysier\daytonirepons\rpt99 S.doc 44



Depth to Confining Layer at Base of Unconfined Aquifer

MWB-1, MWC-1 76 feet BGS
MWB-2, MWC-2 85 to 89 feet BGS
MWB-3, MWC-3 56 to 57 feet BGS
MWB-5 90 feet BGS
MWB-6 44 feet BGS
Production Well #3 85 feet BGS
Production Well #4 80 feet BGS

The semi-confined aquifer was encountered below the till layer in MWC-1, MWC-2, and
in Production Wells #3 and #4. It consists of sand and gravel with minor amounts of fine-
grained material, much like the unconfined aquifer. These materials are glacial and glacial-
fluvial sediments typical of the region. The monitoring wells penetrated approximately 20
feet of the uppermost portion of the unit. No clay-bearing units were noted in the portion
of the semi-confined aquifer examined. Drillers logs for Production Wells #3 and #4
describe the unit as coarse grained sand and gravel. A till layer was encountered in

Production Well #3 between 128 and 129 feet BGS.
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Section 6.0 - Hydrogeology

The hydrogeology of the Chrysler DTPP facility is presented to gain an understanding of
potential subsurface contaminant transport mechanisms. Groundwater flow behavior and
aquifer properties form the hydraulic framework for an understanding of the documented

pattern of contamination at the site. Regional and site hydrogeology are discussed.

6.1 - Regional Hydrogeology

The regional hydrogeology of the Dayton area has been discussed by several authors.
Original publications by Norris, (1959), and Walton and Scudder, (1960) were reviewed,
along with site investigations by QSource Engineering, Inc., (1993) for the Gem City
Chemicals, Inc. facility, and by Mathes & Associates, (1991) and Clean Tech, (1994) for
the subject property.

The regional geologic setting of the Dayton, Ohio area consists of highly permeable
calcareous sands and gravel deposited in pre-glacial or glacial valleys eroded into the
underlying bedrock. These glacial deposits form shallow and deeper aquifers separated by
low permeability confining layers (glacial till) composed primarily of clay with mixtures of
gravel, sand, and silt. The bedrock materials are of low permeability and act to form

lateral and lower boundaries to the flow of groundwater through the permeable materials.

Regional studies of the permeable deposits have shown the uppermost recognizable
hydrogeologic unit is a sand and gravel deposit approximately 80 feet thick which is
recognized as the unconfined aquifer. Discontinuous till layers have been encountered
within this unit which act as local confining Iayefs. The hydraulic conductivity of the
shallow aquifer is approximately 200 feet per day with a transmissivity reported to be
approximately 15,000 to 40,000 square feet per day (QSource Engineering, Inc.).
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Studies completed by Dames & Moore in 1991, and reviewed by Clean Tech, 1594 for the
DAP site which is located about four miles north of this site, included an aquifer recovery
test which monitored drawdown in the monitoring wells and piezometers surrounding the
pumping well. Transmissivity values in the range of 249,000 gailons per day per foot to
747,000 gallons per day per foot were reported. The transmissivity appears to generaily
be lower in the shallow part of the aquifer and increases with depth.

The lithology of the deeper aquifer is very similar to the shallow aquifer. Based on reports
prepared for Gem City Chemicals, the saturated thickness of the deep aquifer is
approximately 60 feet thick. Hydraulic conductivity values range from 140 to 200 feet per
day. Reported transmissivity ranges from 1,200 to 12,000 square feet per day. The
reported storage coefficient of 0.001 is within the expected range for a confined aquifer.

Values for the aquifer parameters developed by CHoM Hill for the development of the
Miami South Well Field were reviewed by Clean Tech, 1994:

Upper Aquifer
Hydraulic Conductivity - 0.003 ft/sec (260 ft/day, 2021 GPD/ft?)
Storativity - 02 fvft

Till Layers
Hydraulic Conductivity - 0.44 x 10-6 fi/sec (0.04 ft/day, 0.3 GPD/ft?)
Storativity - 0 f/ft

Lower Aquifer
Hydraulic Conductivity - 0.001 f/sec (87 ft/day, 710 GPD/ft?)
Storativity - 0.00001 f/ft

The analysis assumed a 50 foot thick saturated zone in the upper aquifer, and variable

thickness for the till and lower aquifer. The transmissivity values were not calculated
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directly. All values were calculated assuming that each of the layers were homogeneous
and isotropic. Due to the directions of flow that were calculated, the calculated hydraulic
conductivities are likely to reflect the horizontal conductivity in the "upper" and "lower"
aquifers, and the vertical conductivity through the till. Considerable local variability from

these values is likely across the region.

During the pump test conducted at Gem City Chemicals, Inc. on February 21, 1990, the
recovery well was pumped at 2 rate of 340 gpm and the water level in the piezometer
installed 3.5 feet away from the pumping well was monitored. The drawdown was 0.75
feet after 450 minutes of pumping. This gives a reported value for transmissivity of
52,900 square feet per day or 395,000 gallons per day per foot, and a hydraulic
conductivity of 0.226 centimeters per second (755 ft/day). This value is about three times
the average value calculated from the regional studies.

Based on these values, the pre-pumping groundwater flow velocity was estimated to be
about 1.2 feet per day. The current flow velocity in the area surrounding the pumping
well is estimated to be 6.4 feet per day. The potentiometric surface elevations have been
measured in the two well clusters located at the northeastern and southwestern limits of
Gem City Chemicals, Inc. The levels measured in the three wells in each cluster are

similar, which indicated that the groundwater flow is nearly level at both locations.

Due to the presence of the till layer separating the valley fill deposits into "upper" and
"lower" aquifer systems, the direction of groundwater flow was evaluated separately at
Gem City Chemicals for each of the two layers. As described previously, a low-
permeability till layer is present beneath Gem City Chemicals, Inc. and for at least one-half
mile surrounding the site. This till layer effectively isolates the uppermost, unconfined

aquifer at Gem City Chemicals, Inc. from deeper confined aquifers.

Ground-water flow directions in the lower aquifer have changed considerably during the

past thirty years, due to changes in water usage in the surrounding areas. Clean Tech,
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1994 reported that potentiometric maps compiled by Norris & Spiker for 1959 and 1960
(prior to the time when the Miami South Well Field began operations) show groundwater
flow to the southwest, toward a wide cone of depression developed beneath the central
business district of Dayton, and also toward industrial facility water supply wells to the
southwest. A major cone of depression developed beneath the South Miami Well Field
following the beginning of water production from the well field in the early 1960's. Maps
compiled by CHyM Hill for 1972 show this cone of depression. The location of Gem City

Chemicals, Inc. appeared to be on or near a groundwater divide between these two cones
of depression, and '*'/the direction of groundwater flow at the DTPP site was thought to be
either to the north or to the south, or it could fluctuate depending on recharge variations

and variability in the pumping rates at the city's well field.

In August of 1988, the City of Dayton adopted a Well Field Protection Program to protect
its drmkmg water supplies. The southern limit of the Miami Well Field Protection Overly
District is Stanley Avenue, which borders the DTPP property. Well yields for wells within
the area as published in Norris & Spiker (1966) range from 20 gallons per minute (No.
209) to a maximum of 1,000 gallons per minute (No. 212), as reported by Clean Tech,
1994. A test well in the South Miami Well Field pumped at a rate of 2,283 gallons per
mirute., The City's Mad River Well Field is approximately two miles to the east of the site

and. does not recetve any recharge from this area as reported by QSource Engineering.

The unconfined aquifer has been widely utilized as a water source throughout the region.
The main source of groundwater recharge to the unconfined aquifer is infiltration from
local rivers. Direct recharge by precipitation, and recharge by subsurface flow from the
| edges of buried valleys provide lesser amounts of recharge to the aquifer. Available
annual precipitation is higher during the months of March through June in the Dayton

region.

Wells constructed in portions of the aquifer having a substantial saturated thickness may

yield up to 1,000 gallons per minute (gpm) for a short period of time, although yields of
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100 gpm to 500 gpm are more common. The presence of thick layers of till within the
aquifer has been shown to decrease these short-term yields up to 50%. Areas having thin
deposits of sand and gravel, such as locations near the edges of the buried valleys, have

been shown to yield substantially less water.

The unconfined aquifer is generally underlain by a till layer present at approximately 80
feet BGS. This till layer appears to be laterally persistent across areas on the order of a
mile, but evidence suggests it may be discontinuous on a larger regional scale across the
ertire buried valley in the Dayton region. The till has been found to be absent from some

locations in the region due either to non-deposition or erosion.

Till layers have been reported as massive clay units, or as zones of alternating clay with
stratified sand and gravel. Till has been shown to have low permeability and yields little
water to wells. It has been used as a local aquifer for domestic or farm water supply wells
(up to 12 gpm) near the edges of the buried valley deposits when sand and gravel content
arz high within the tll.

Till layers generally act as confining layers, controlling aquifer recharge and creating
barriers to groundwater flow. Norris examined recharge to the aquifer underlying a
regional till layer and found that leakage through the confining layer was responsible for
the majority of the groundwater recharge to the lower aquifer. This leakage was not
assumed to represent a breach in the till layer, but rather uniform transmission of water
through the till under a hydraulic gradient. A leakage coefficient was computed for the till
of 0.003 gallons per day per cubic foot.

Regional studies indicate that a second recognizable sand and gravel outwash deposit
underlies the till layer found at approximately 80 feet BGS. This lower aquifer behaves as
a confined or semi-confined aquifer. However, if the till layer is thin or absent the
hydraulically connected sand and gravel units will act as a single unconfined aquifer. This
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second recognizable sand and gravel deposit 1s the semi-confined aquifer examined during

this investigation.

The semi-confined aquifer is utilized as a major water source throughout the region for
municipal supplies. The main source of groundwater recharge to the semi-confined
aquifer is the overlying unconfined aquifer. Wells constructed in the semi-confined aquifer
have routinely yielded 2,000 gpm for extended periods of time. Chemical quality of the
water from the unconfined and semi-confined aquifers has been shown to be similar by

‘Walton and Scudder, 1960.

Deep wells in the region suggest discontinuous till layers may exist within the second
glacial outwash unit (the semi-confined aquifer), and additional semi-confined or confined
aquifers exist at greater depths. These deeper aquifers are believed to be separated by till

layers in much the same way as the shallower geologic units.
6.2 - Site Hydrogeology

The hydrogeology of the site was examined through information gathered from
groundwater monitoring wells, with additional information obtained from the records of
the production wells located on the property. The hydrogeology of the site is typical of
the region. The permeable subsurface materials consist of glacial and glacial-fluvial
sediments made up of sand and gravel with minor amounts of silt. The sand and gravel is
interbedded with till and other clay layers composed of massive clay units, or zones of clay
with sand and gravel. Two aquifers were examined in this investigation: the shallow
unconfined aquifer and the deeper semi-confined aquifer.

Slug Testing
Hydraulic conductivity testing was attempted following collection of the first round of

groundwater samples on December 15 and 16, 1994. The planned hydraulic conductivity

testing employed slug testing techniques. A slug test consists of causing a water-level
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change within a well and measuring the rate at which the water level returns to its initial
level. This rate of recovery can be related to the hydraulic conductivity of the surrounding

aquifer material.

Approximately one gallon of deionized water was added to the wells. The volume of
water added was chosen to displace an equal volume of water equivalent to approximately
five feet of standing water in the well. The slug tests were conducted using a digital data
logger and pressure transducer. All equipment in contact with the well or groundwater
was decontaminated using a solution of ten percent methanol in potable water. The length
of the transducer cable and the probe were wiped clean using the methanol solution,

discarding and replacing the towel as it became soiled, and rinsed using deionized water.

Slug testing of the groundwater monitoriﬁg wells was attempted, but provided minimal
information. The aquifer materials encountered in both the unconfined and semi-confined
aquifers were recognized to have extreme permeability and porosity when first described
during the well and boring installations. - Published reports indicate these aquifers can have
porosity values up to approximately 35%, and transmissibility of approximately 280,000
gallons per day per foot in the Dayton area. This extreme permeability as encountered at
the site made the slug testing method minimally effective as a means of determining

representative aquifer characteristics.
6.2.1 - Unconfined Aquifer

The hydrogeology of the unconfined aquifer was investigated through analysis of water
level elevations, interpretation of groundwater flow direction and gradients, examination
of the relationship between the water level measurements and confining units as

encountered in the wells, and the pattern of contamination as observed in the groundwater

and soil across the site.
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Water Level Elevations, Flow Direction and Gradient

Water level measurements were collected at each groundwater monitoring well on a
monthly basis for a period of three months on December 13-14, 1994, on January 24,
1995, and on February 20, 1995. The interpreted direction of groundwater flow was
computed for each set of water level measurements as shown in Drawings 22, 23 and 24

presented in Volume II of this report.

Tte maps show a generally non-uniform groundwater elevation change, producing a
variable gradient, across the site from the southwest toward the northeast for the three
measurement sets. The gradient near the southwestern portion of the site was
approximately 0.0003 feet/foot, and became steeper in the northeastern portion of the site
where the gradient was approximately 0.001 feet/foot for all three measurement sets. The
groundwater flow gradient appeared to vary across the site for each set of water level
measurements, but the amount of variance in the gradient appeared to remain constant

berween measurement sets.

All January 1995 water elevations fell approximately 0.5 to 1.0 foot in the unconfined
aquifer from the December 1994 levels. All February 1995 water elevations fell
approximately 0.25 to 0.5 foot in the unconfined aquifer from the January 1995 levels.
The interpreted direction of groundwater flow in the unconfined aquifer across the subject

site remained toward the northeast for the three sets of water level measurements.

Water Levels and Confining Layers
The direction of groundwater flow potential in the semi-confined aquifer could not be

uniquely established because the water elevation levels and pattern of water level
fluctuations over time in the MWC-3 well suggest that well appears more similar to the
unconfined aquifer wells, that is, the MWC-3 well appeafs to be hydraulically connected
to the unconfined aquifer.
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The hydraulic connection of the MWC-3 well with the unconfined aquifer might best be
explained by an examination of the configuration of the till layer in that portion of the site.
Refer to geologic cross-section A-A’ included as Drawing 25 in Volume II of this report.
The till layer which is most laterally persistent, and could best be interpreted as the
confining layer separating the two aquifers, occurs at approximately 85 to 90 feet BGS.
The till encountered at the shallower depth of 57 feet BGS in MWC-3, and at 44 feet BGS
in MWB-6 can now be reliably identified as a till layer other than the principal confining
till layer separating the aquifers.

The till encountered in MWC-3 and MWB-6 may correlate to one of two clay layers noted
in MWB-2 at 39 to 51 feet, or between approximately 64 to 84 feet BGS. These clay
units are interpreted to be wholly within the unconfined aquifer. Therefore, these lines of
evidence support the conclusion that the MWC-3 well, although completed below a
twelve foot thick till layer, is completed in a portion of the unconfined aquifer
hydraulically connected to the same sands screened in the MWA and MWB wells. The
hydraulic connection between the MWC-3 well and the unconfined aquifer apparently
occurs because the till layer seen in the southeastern portion of the site becomes
substantially thinner and ceases to be a barrier to flow in the east central portion of the

site.

The: till layer has apparently protected the portion of the unconfined aquifer below the till
layer from encountering significant contamination by organic compounds. The MWB-3
well, completed in the unconfined aquifer above the till layer, was found to have 8612.8
ppb total VOCs in the first round groundwater sample, and 13,727.6 ppb total VOCs in
the second round groundwater sample. Both groundwater samples collected from MWC-

3 were found to have less than detectable levels of total VOCs.

Contaminant Distribution Patterns

Contaminant distribution patterns were examined for each mapped contaminant. The

levels of tetrachloroethylene in the unconfined aquifer appear to be greatest in the central
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portion of the facility within Area A and Area B. The levels of trichloroethene in the
uriconfined aquifer appear to be greatest along the southern portion of the site in Area C.

Contamination is greater in the shallow portion of the unconfined aquifer than the deeper
portions of the same aquifer suggesting groundwater in contact with the base of the
unsaturated soil zone is in contact with a contamination source, possibly for only a limited
period of time during seasonal water level fluctuations. Seasonal water level fluctuations
as observed during this investigation appeared to remove groundwater from contacting
contaminated soil. As the water level fell during the three month period of this
investigation, the overall level of groundwater contamination by VOCs decreased.

The groundwater contamination plumes as shown on the isoconcentration maps conform
well to the interpreted groundwater flow direction. The contaminant plumes in Areas A
and B appear to originate from locations within the plant. The plume shown in Area C
appears to originate either from the portion of the site directly adjacent to Leo Street, or

from an off-site source.

Production Well #2, completed in the unconfined aquifer, was the site production well
found to contain detectable contamination by organic compounds during preliminary
testing of groundwater quality in 1989 and 1990. This well is operational but is not used
routinely at this time. The well was pumping tested when installed and found to be suited
to operate in the range of 600 to 750 gpm with a specific yield of 30 gpm per foot of

drawdown.
6.2.2 - Semi-Confined Aquifer

The semi-confined aquifer was encountered below the till layer in MWC-1, MWC-2, and
is shown in records of Production Wells #3 and #4. As previously discussed, the MWC-3
well appears to have been completed in the unconfined aquifer directly below a till layer
contained within the unconfined aquifer. The direction of groundwater flow in the semi-

w
W
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confined aquifer is not clear at this time because only two wells yield reliable water

elevations for the semi-confined aquifer.

The semi-confined aquifer consists of sand and gravel with minor amounts of fine-grained
material, much like the unconfined aquifer. The monitoring wells penetrated
approximately 20 feet of the uppermost portion of the aquifer. No clay-bearing units were
noted in the portion of the semi-confined aquifer examined. Drillers logs for Production
Wells #3 and #4 describe the unit as coarse grained sand and gravel. A till layer was
epcountered in Production Well #3 between 128 and 129 feet BGS.

Production Well 3 appears to have been screened in a zone approximately 115 to 135 feet
deep in the semi-confined aquifer. A pumping test was not performed, but the well was
pumped as much as 1,000 gallons per minute during initial operation and testing. Well 3
was permanently abandoned in 1994 and replaced by Well 4.

Production Well 4 appears to have been screened in a zone approximately 118 to 150 feet
deep in the semi-confined aquifer. A pumping test was not performed, but the well was
pumped at 614 gallons per minute during initial operation and testing.

Based on the findings of the two groundwater sampling rounds the semi-confined aquifer
does not appear to be affected by VOC contamination at this time. No VOCs were
detected in any well completed in the semi-confined aquifer in either groundwater

sampling round.

6.2.3 - Vertical Flow Potential

The vertical flow potential provides an assessment of the potential for movement of
groundwater, and potential contaminants, from one aquifer to another. The available
information as compiled during regional hydrogeological analysis, and for the site specific

information generated as a part of this investigation indicate the potential exists for
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groundwater to move downward from the unconfined aquifer to the semi-confined

aquifer.

[t has been well established that recharge to the semi-confined aquifer across the region is
primarily derived from leakage through the till layer separating the aquifers. A leakage
coefficient has been proposed by Norris of 0.003 gallons per day per cubic foot of till. Site
water level measurements support this regional relationship. The water levels measured in
the MWC-1 and MWC-2 wells were consistently lower than the water levels in the wells
completed in the unconfined aquifer. Water levels were 3.5 feet to S feet lower in the
semi-confined aquifer in the three sets of water level measurements. This head difference
between the aquifers indicates that a hydraulic gradient exists between the two aquifers
creating the potential for movement of contaminated groundwater from the unconfined

acuifer downward into the semi-confined aquifer across the site.
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ection 7.0 - Findings and Discussion for Soil Samples

The soil samples collected from the soil borings and the groundwater monitoring wells
were examined in the field, and laboratory analyzed for targeted chemical analysis and

geotechnical evatuation of the subsurface materials.
7.1 - Chemical Analysis and Findings

Scil samples were collected from each soil boring and groundwater monitoring well boring
and analyzed for TCL VOCs and TAL metals. Selected soil samples were collected and
analyzed for TOC. The QA/QC program for chemical analysis of the soil samples
consisted of the collection and analysis of duplicate samples, spiked samples, and
equipment blanks. The chain. of custody documentation, any QA/QC sample analytical
results and the laboratory results are included as Attachment F for the soil boring samples,
and as Attachment J for the soil samples collected from the monitoring well borings, both
of which are presented in Volume IIT of this report. Soil samples collected for laboratory

analysis are listed below:

Seoil Samples Collected from Soil Borings

ST
1921 & | TCL VOCs, TAL Metals
1416 & | TCL VOCs, TAL Metals |
[4-16 R | TCL VOCs, TAL Metals, TOC
2931 | TCL VOCs, TAL Metals
14-16 & | TCL VOCs, TAL Metals
2426 ft | TCL VOCs, TAL Metals
2426 & | TCL VOCs, TAL Metals
SB-9 1921 R | TCL VOCs, TAL Metals
SB-10 | 2931R | TCL VOCs, TAL Metals
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Soil Samples Collected from Monitoring Well Borings

va1s Pérforme

a

MWAL | 24268 ] TCL VOCs, TAL Metals
MWA2 | 19218 | TCL VOCs, TAL Metals
MWAS3 | 2426 | TCL VOCs, TAL Mewls
MWAS | 2426 8 | TCL VOCs, TAL Mels
MWAS | 2426 ® | TCL VOCs, TAL Metals
MWAS | 2426R | TCL VOCs, TAL Metals
MWB-1 | #951R | TOC

MWB2 | 2426 & | TCL VOCs, TAL Metals
MWB3 | 2426 R | TCL VOCs, TAL Metals, TOC
MWB= | 1921R | TCL VOCs, TAL Metals, TOC
MWB5 | 2426 | TCL VOCs, TAL Metals, TOC
MWB<S | 2426 | TCL VOCs, TAL Metals

Chemical Analysis; VOCs

The laboratory analysis detected a total of twelve volatile organic compounds in the soil
samples as listed in the following tables.

Seil VOC:s for Soil Boring Samples

tetrachlorocthylene | 45 | ND | 490 | 14 | 860 | 38 | 280 | 480 | 390 | ND
tochiorocthene 16 | ND | 75 | ND | 47 | 54 | 20 | ND | 2600 | 3100
dichloromethane | ND | ND | ND | ND | ND | 37 | ND | ND 33 | ND
1,2-dichloroethens | ND | ND | ND | ND | ND | ND | ND | ND 15 | 110
(total)

cis-1.2 ND | ND | ND | ND | ND | ND | ND | ND 15 | 110
dichloroethylene

VCCs in Soil Samples from Soil Borings.
All Results in Parts per Billion (ugrkg).
ND denotes analyte was not detected at the laboratory detection levels.
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Soil VOCs for Monitoring Well Boring Samples

[tetrachloroethylene 5300 | 1800 260 150 300 ND
trichloroethene 91 200 52 | 1300 64 90
dichloromethane 26 ND ND ND
1,2-dichloroethene(total) ND ND ND 140 ND ND
cis-1,2 dichioroethylene ND ND ND 140 ND ND
1,1,1-trichloroethane 25 640 160 ND 39 ND
1,2-dichlorobenzene ND 29 ND ND ND ND
n-butylbenzene ND ND ND 52 ND ND
sec-butylbenzene ND ND ND 50 ND ND
n-propylbenzene ND ND ND 28 ND ND
1,3,5-trimethyibenzene ND ND ND 15 ND ND

VOCs in Soil Samples from Monitoring Wells.
All Results in Parts per Billion (ug/kg).
ND denotes analyte was not detected at the [aboratory detection levels.

—— -

tetrachloroethylene 4000 ND ND ND ND ND
trichloroethene ND 1200 ND ND 470 400
dichloromethane 20 15 ND ND 14 ND
1,2-dichloroethene (total) ND 81 ND ND ND 53
cis-1,2 dichloroethylene ND 81 ND ND ND 33
1,..,1-trichloroethane ND ND ND ND 14 420
1, -dichloroethane ND ND ND ND ND 17

VQCs in Soil Samples from Monitoring Wells.
All Resuits in Parts per Billion (ug/kg).
NI) denotes analyte was not detected at the laboratory detection levels.

Three isoconcentration contour maps were generated which show the interpreted
distribution of volatile organic compounds in the soil based on the laboratory results.
Maps were prepared for: total VOCs, tetrachloroethylene, and trichloroethene. These

maps are included as Drawings 13, 14, and 15 in Volume II of this report.
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Total VOCs - Drawing 13
The isoconcentration map for total VOCs was contoured using 50 ppb, 100 ppb, 500 ppb,

1,000 ppb and 5,000 ppb contours. The isoconcentration map shows elevated levels of

total VOCs were detected in the soils in the following areas:

. Area A: within the northern portion of Buildings 40A and 40B; in the
paved area immediately north and east of those buildings; and in the area of
the former TCA tank south of Building 53;

. Area B: to the north of Building 59; in the area near Building 47 extending
northward and toward the east; and in the area north of the boiler house

and northeast of Building 47;

. Area C: along the southern portion of the site adjacent to Leo Street south
of Building 59, Building 3A, and Buildings 40, 40A. and 40B.

Tetrachloroethylene - Drawing 14
The isoconcentration map for tetrachloroethylene was contoured using 50 ppb, 100 ppb,

500 ppb, 1,000 ppb and 5,000 ppb contours. The isoconcentration map shows elevated

levels of tetrachloroethylene were detected in the soils in the following areas:

. Area A: within the northern portion of Buildings 40A and 40B; in the
paved area immediately north of those buildings; and in the area of the
former TCA tank south of Building 53;

o Area B: to the north of Building 59; in the area near Building 47 extending
northward and toward the east; and in the area north of the boiler house
and northeast of Building 47;

. Area C: contamination was noted to a lesser degree than Area A or Area B

along the southern portion of the site adjacent to Leo Street south of
Buildings 40, 40A and 40B.
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Trichloroethene - Drawing 15
The isoconcentration map for trichloroethene was contoured using 50 ppb, 100 ppb, 500

ppb, 1,000 ppb and 5,000 ppb contours. The isoconcentration map shows elevated levels

of trichloroethene were detected in the soils in the following areas:

. Area A: within the northern portion of Buildings 40A and 40B; in the
paved area immediately north of those buildings; and in the area of the
former TCA tank south of Building 53;

o Area B: in the area to the west of Building 47 with contamination noted to

a lesser degree than seen in Area A or Area C;

o Area C: along the southern portion of the site adjacent to Leo Street south
of Building 59, Building 3A, and Buildings 40, 40A and 40B.

The soil sample results and interpreted distribution of contaminants revealed the following
patterns of contamination in the soil across the Chrysler Corporation property:

o The levels of tetrachloroethylene in the soil appear to be greatest in the
central portion of the facility within Area A and Area B. The distribution
of the tetrachloroethylene controls the total VOCs distribution pattern in
this portion of the site. The affected areas are within the northern portion
of Buildings 40A and 40B; in the paved area immediately north and east of
those buildings; in the area of the former TCA tank south of Building 53;
to the north of Building 59; in the area near Building 47 extending
northward and toward the east; and in the area north of the boiler house
and northeast of Building 47;

. The levels or trichloroethene in the soil appear to be greatest along the
southern portion of the site within Area C. The distribution of the
trichloroethene controls the total VOCs distribution pattern in this portion
of the site. The affected area is adjacent to Leo Street south of Building
59, Building 3 A, and Buildings 40, 40A and 40B.
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These findings are in agreement with the work completed during previous soil
investigations at the facility, and with the soil vapor survey completed as a part of this
investigation. The soil vapor survey permitted identification of recognizable areas of the
site having a particular pattern of VOC contamination in the vadose zone. These areas
(Area A, B, C) were presented as a working model of the site conditions useful in the
discussion of soil contamination patterns, and identification of potential contamination

sources.

Tte areas near Buildings 40A and 40B, the area to the south of Building 53 near the
former TCA tanks, the area east of Building 50, and the western and southern portions of
the former Maxwell Complex are identified as areas-where elevated levels of VOCs are
present in the soil. Significantly elevated levels of VOCs have been identified in the soil in

close proximity to the local water table.

Chemical Analysis: Metals
The laboratory analysis detected the following metals in the soil samples from the soil
borings and the monitoring well borings. The results are listed in the following tables.
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Soil Metals for Soil Boring Samples

Aluminum 1600 1400 1900 1900 1700 1800 1500 1900

Barium 7.2 12 11 11 12 11 12 11

Beryllium ND ND ND 0.22 ND ND ND ND

Cadmium 0.65 0.63 0.58 0.67 0.53 0.72 0.73 0.47 .
Calcium 140,000 | 110,000 130,000 { 260,000 | 130,000 | 100,000 | 140,000 {110,000| 77,000 | 70,000
Chromium 7.1 6.9 6.9 5.6 8.7 5 45 6.8 52 4.8
Cobalt ND ND ND 4.6 ND ND ND ND ND ND
Sitver 3.9 3.1 3.6 2.7 33 3.2 2.8 2.9 3 2.4
Corper 2.2 8.9 8.7 8.7 3 9.7 10 7.2 8.1 8.1
Sodium 280 140 190 200 210 210 180 160 290 140
Varadium ND ND ND 8.2 ND ND ND ND ND ND
Zinc 16 18 20 16 14 17 24 16 19 22
Antimony ND ND ND ND ND ND ND ND ND ND
Arsenic 4.8 4.3 5.6 3 16 5.4 6.4 6.5 5.2 3
Lead 2 2 2 2 3 2.4 2.5 4.1 1.6 2.8
Selenium ND ND ND ND ND ND ND ND ND ND
Thallium 1.2 1.3 0.8 1.7 1.4 1.8 1.2 1.1 1.3 0.94
Mercury ND ND ND ND ND ND ND ND ND ND

Metals in Soil Samples from Soil Borings.
All Results in Parts per Million (mg/kg).
ND denotes analyte was not detected at the laboratory detection levels.

Soil Metals for Monitoring Well Boring Samples

Alaminum 2300 2300 3300 1900 1800 2300
Bartum 12 13 11 15 9 14
Beryllium 0.099 0.21 0.26 ND 0.1 ND
Cadmium 0.3 0.71 0.78 0.66 0.68 0.71
Calcium 93,000 220,000 90,000 100,000 150,000 100,000
Chromium 7.4 9 7.1 6.4 7.9 5
Cobalt 5.7 49 4.1 2.6 54 2.8
Silver - 3.7 2.7 3.3 2.1 42 2
Copper 9 9.6 73 11 8.7 11
Sodium 140 150 120 140 190 120
'Vanadium 9.7 96 8.7 5.6 8.7 5.4
Zinc 17 19 20 23 15 19
Antimony ND ND ND ND ND ND
Arsenic 6.5 4.4 5.6 2.6 2.5 4.2
Lead 4 3.2 33 3.2 3.5 3
Selenium ND ND ND ND ND ND
Thallium 2 1.9 0.9 0.82 2.6 0.61
Mercury ND ND ND ND ND ND

Metals in Soil Samples from Monitoring Wells. All Results in Parts per Million (mg/kg).
ND denotes analyte was not detected at the laboratory detection levels.
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Soil Metals for Monitoring Well Boring Samples

Aluminum 2100 1500 2000 1900 2100 2900
Barium 12 12 14 13 10 10
Beryllium 0.088 0.3 0.23 0.21 0.27 0.28
Cadmium 0.62 0.68 0.62 0.67 0.55 0.77
Calcium 83,000 140,000 190,000 260,000 73,000 100,000
Chromium 7.2 6.8 6.5 6.2 6.3 7
Cobalt 5.1 8.2 44 4.8 8.3 4.4
Silver 3.7 3.1 2.5 2.5 2.7 3.1
Copper 10 12 8.8 9.1 9.1 8.1
Sodium 140 190 160 130 170 130
'Vanadium 9.5 9.5 7.4 8.6 11 8
Zinc 22 19 18 18 22 18
Antimony ND ND ND ND ND ND
Arsenic 7.1 6 4.1 4.1 8.4 3.5
Lead 3.5 3 4.6 4.5 3.3 2.6
Selenium ND ND ND ND ND ND
[Thallium 2 4.6 1.6 1.6 2.1 0.75
IMercury ND ND ND ND ND ND

Metals in Soil Samples from Monitoring Wells. All Resuits in Parts per Million (mg/kg).
ND denotes analyte was not detected at the laboratory detection levels.

The detected metal species were compared to the mean concentrations of those metals-
occurring naturally in soils of the Eastern United States (includes Ohio). This information
was compiled by the United States Geological Survey and presented in the 1984
publication Element Concentrations in Soils and Other Surficial Materials of the

Conterminous United States , Professional Paper 1270, by Shacklette and Boerngen. A

summary of this comparison is presented in the following table.

Comparison of Mean Metals Concentration and Sample Concentrations

Spe tirgy; clidesO
Aluminum 1400-2900 ppm (all) 5.7%
Bardum 7.2 - 15.0 ppm (all) 420 ppm
Beryllium 0.099-0.3 ppm (10 of 21) 0.85 ppm
Cadmium 0.3-0.78 ppm (all) None Given
Calcium 70,000-260.000 ppm (all) 0.65 %
Chromium 4.5-9.0 ppm (all) 52 ppm
Cobalt 2.6-8.3 ppm (12 of 21) 9.2 ppm
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Silver 2.0-4.2 ppm (all) None Given
Copper 2.2-12.0 ppm (all) 22 ppm
Sodium 120-290 ppm (all) 0.78 %
Vanadium 5.4-11.0 ppm (12 of 21) 66 ppm
Zinc 14-24 ppm (all) 52 ppm
Antimony All Not Detected ———
Arsenic 2.5-16.0 ppm (all) 7.4 ppm
Lead 1.6-4.6 ppm (all) 17 ppm
Selenium All Not Detected —
Thallium 0.61-4.6 ppm (all) None Given
Mercury All Not Detected —

A total of eighteen metals species were targeted for analysis. Three of the targeted metals
were below detectable levels in the samples. Thirteen metals were found to be within the
Eastern United States mean values for those metals. Two metals were found to be present
at levels significantly above the Eastern United States mean values. Calcium was
measured in the range between 7 % and 26 % for all the soil samples. This range is well
abcve the Eastern United States mean value of 0.65 %, but within the expected range for
calcium in the Dayton, Ohio area because the sands and gravels underlying the area are
kncwn to be calcareous sediments, that is, made up of calcium-bearing minerals. Arsenic
was measured in the range between 2.5 ppm and 16.0 ppm. The Eastern United States
mean value is 7.4 ppm, however, the observed range of naturally occurring arsenic was

reported up to 73 ppm for the Eastern United States.

Three metals, cadmium, silver, and thallium, were not assigned mean values in the
referenced report. Common ranges for cadmium and silver were compiled by Dragun,
1988 and were compared to the analyzed samples. Cadmium concentrations were
between 0.3 and 0.78 ppm for all samples which is within the common range reported for
cadmium of 0.01 to 7.0 ppm. Silver concentrations were within the range of 2.0 to 4.2
ppm for all samples which is within the common range reported for silver of 0.1 to 5.0

ppol Thallium was detected in all samples at concentrations in the range of 0.61 to 4.6

ppmoL
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Chemical Analysis: TOC
Soil samples were collected and analyzed for TOC. The samples collected for TOC

analysis were selected as representative of the subsurface materials encountered.

Laboratory results for the TOC analysts are listed below:

Total Organic Carbon in Soil Samples

35,000 | 17,000 18,000

TOC in Soil Samples.

All Results in Parts per Million (mg/kg).
Organic carbon typically exists in a variety of oxidation states. Some of these carbon
ccmpounds can be oxidized further by biological or chemical processes. TOC provides a
direct expression of the total organic content of the sample independent of the oxidation
state of the organic matter. TOC does not measure other organically bound elements that

can contribute to the total oxygen demand during the oxidation process.

The TOC concentrations in the range of 17,000 to 35,000 ppm indicate significant organic
carbon is available to be oxidized further by biological or chemical processes. The
relatively low concentration of TOC found in MWB-3 @ 49’ indicates relatively little

organic carbon is available for biological or chemical oxidation in that sample.

0QA/QC
The QA/QC program for chemical analysis of the soil samples consisted of the collection

and analysis of duplicate samples, spiked samples, and equipment blank. Two duplicate
soil samples were collected and analyzed as was done for all soil samples. MWA-7 is a
duplicate sample of MWB-2 from 24’. MWB-7 is a duplicate of MWB-4 from 19’. Soil
samples were spiked in the laboratory, analyzed and the results were retained at the
laboratory in their records retention system. One equipment blank was collected by

pouring deionized water over the decontaminated sampling equipment and collecting the
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rinsate for laboratory analysis. The rinsate water sample was identified as MWA-5-24.
No VOCs were detected in the equipment blank sample indicating the decontamination of

the equipment was thorough and no cross-contaminants were introduced to the samples.

The detected VOCs and targeted metals in the duplicate sample pairs are presented in the
following table. Overall reproducibility of the laboratory results between the duplicate
samples showed that sample handling did not appear to introduce any significant variability

1n the results.

Duplicate Soil Sample Pairs

tetrachloroethylene 4000 2600 35 ND ND 0
1,1,1-trichloroethane ND 21 >100 ND ND 0
trichloroethene ND 38 >100 ND ND 0
dichloromethane 20 ND >100 ND ND 0
Aluminum 2100000 | 2200000 4 1900000 1800000 5
Badum 12000 13000 7 13000 11000 15
Beryllium 88 95 7 210 190 9
Cadmium 620 750 17 670 630 6
Calcium 83000000 | 120000000 31 260000000 { 230000000 11
Chromium 7200 8400 14 6200 5900 5
Cobalt 5100 5800 12 4800 4200 12
Sitver 3700 3400 8 2500 3600 31
Copper 10000 11000 9 9100 8400 8
Soclium 140000 150000 7 130000 130000 0
Vanadium 9500 9200 3 8600 7800 9
Zinc 22000 25000 12 18000 16000 11
Amimony ND ND 0 ND ND 0
Arsenic 7100 4000 44 4100 2500 39
Lead 3500 3600 3 4500 3000 33
Selenium ND ND 0 ND ND 0
Thallium 2000 1800 10 1600 1900 16
Mercury ND ND 0 ND ND 0

VOCs detected in Duplicate Soil Samples shown in Parts per Billion (ug/kg),
Metals Targeted in Duplicate Soil Samples shown in Parts per Million (mg/kg).
ND denotes analyte was not detected at the laboratory detection levels.
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7.2 - Geotechnical Analysis and Findings

Geotechnical analysis of selected soil samples was completed to evaluate potential
remedial technologies. Samples were selected for geotechnical analysis based on them
being representative of the subsurface materials encountered, and at a depth where a
remedial technology might be applied. The QA/QC program for geotechnical analysis of
the soil samples specified laboratory test procedures which followed ASTM procedures or

approved equivalent methods for analysis of textural gradation and percent moisture.

The results of the geotechnical analysis are included as Attachment H for the samples
collected from the soil borings, and as Attachment K for the samples collected from the

groundwater monitoring well borings, both of which are presented in Volume I of this

report. Soil samples collected for geotechnical analysis are listed below:

Geotechnical Samples from Soil Borings

T o T
53-1 14-.1 v

SB-2 14-16 ft

SB-3 19-21 ft % Moisture

SB-5 14-16 ft Textural Gradation, % Moisture
SB-6 19-21 ft Textural Gradation, % Moisture
SB-10 14-16 ft Textural Gradation, % Moisture

Geotechnical Samples from Monitoring Well Borings

MWAS 3941R | Textural Gradation
MWA-5 34-36 ft Textural Gradation
MWB-2 74276 ft Textural Gradation
MWC-1 104-106 t | Textural Gradation
MWC-2 114-116 f Textural Gradation
MWC-3 76-78 ! Textural Gradation
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The laboratory results textural gradation and % moisture are presented in the following
tables. Textural gradation was found by sieve analysis with the percent fines (or percent

passing the sieve) reported. The % moisture test was conducted using ASTM D-2216.

2.57 100
2" 100
1.57 100
17 100
0.75” 100
0.5” 81.8
0.375” 78.7
#4 59.6
#10 40.0
#20 27.9
#40 19.1
#60 13.5
#100 10.7
#140 9.5
#200 8.5

The SB-5 soil sample is described as a brown fine gravelly fine to coarse grained sand.

2.57 100

2 100

1.57 100

17 100

0.75” 92.6
0.5” 87.5
0.375” 81.5
#4 63.0
#10 42.9
#20 28.7
#40 17.1
#60 12.3
#100 9.9
#140 8.9
#200 8.0

The SB-6 soil sample is described as a brown fine gravelly fine to coarse grained sand with a trace of silt.
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2.5”

2" —

1.57 —

1” 100

0.75” 88.8
0.5” 70.9
0375 62.0
#4 45.7
#10 31.1
#20 223
#40 15.9
#60 11.6
#100 9.1
#140 8.1
#200 74

The SB-10 soil sample is described as a brown sandy fine gravel with a trace of silt.

2.57

100

2" 100
1.57 100
1" 100
0.75” 100
0.5” 100
0.375™ 100
#4 97.3
#10 93.5
#20 82.0
#40 41.9
#60 13.1
#100 3.6
#140 4.2
#200 3.3

The MWA-4 soil sample is described as dark brown fine to medium sand with a trace of silt & fine gravel.
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1.5 100

17 100

0.75” 100

0.5” 89.0
0.375” 84.3
#4 75.3
#10 60.6
#20 40.0
#40 21.8
#60 11.5
#100 6.7
#140 5.4
#200 4.6

The MW A-5 soil sample is described as dark brown fine to medinm sand with fine gravel & a trace of silt.

1.5” 100

17 100

0.75" 92.0
0.5 83.2
0.375 31.8
#4 74.0
#10 59.0
#20 39.7
#40 24.1
#60 16.4
#100 11.6
#140 9.8
#200 8.5

The MWB-2 soil sample is described as gray gravelly fine to coarse sand with a trace of silt.
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0.75” 77.3
0.5” 70.6
0.375” 58.9
#4 41.1
#10 24.2
#20 13.7
#40 7.6
#60 4.7
#100 3.5
#140 2.8
#200 2.3

The MWC-1 soil sample is described as gray sandy fine to coarse grained gravel with a trace of silt.

2’ 100

1.57 100

1" 100

0.75” 100

0.5” 96.5
0.375” 96.5
#4 92.4
#10 83.1
#20 56.1
#40 20.3
#60 8.6
#100 6.1
#140 3.5
#200 52

The MWC-2 soil sample is described as gray fine to medium sand with a trace of silt' & fine gravel.
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2.57 100
2” 100
1.5 100
17 100
0.75” 100
0.5” 97.9
0.375” 95.3
#4 89.7
#10 80.6
#20 64.8
#40 41.1
#60 25.1
#100 18.4
#140 15.8
#200 13.5

The MWC-3 soil sample is described as dark brown fine to medium sand with a little silt & fine gravel.

The % moisture content analysis results are presented in the following table. Note that all

soil samples were collected above the water table.

Geotechnical Analysis for % Moisture
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SB-1 14-16 ft

SB-2 14-16 ft 6.2 %

SB-3 19-21 ft 43 %

SB-5 14-16 ft 4.9 %

SB-6 19-21 ft 4.7 %

SB-10 14-16 f 45%
74




ection 8.0 - Findings and Discussion for Groundwater Samples

Groundwater samples were collected from each of the fifteen groundwater monitoring
wells during two sampling events. The wells were sampled twice to determine if there
were any effects on water quality due to seasonal water level fluctuations. The first
sampling event was completed in December, 1994, and the second was completed in
February, 1995. Both groundwater sampling events were performed using EPA approved

standard sampling procedures.

Groundwater samples were collected and analyzed for TCL VOCs, and TAL metals.
Ezch well had remained static for approximately two weeks following well development
prior to collection of the first round of samples. All wells were screened for evidence of
organic vapors prior to collection of the first round of groundwater samples in December
1994 using a PID. The PID was inserted into each open well top immediately upon
opening the well. The maximum instantaneous PID measurements were recorded in the

field logbook as measured immediately upon opening the well top.

No significantly elevated levels of volatile organic compounds were detected using the
PID, and none were measured in excess of levels of concern as described in the health and
safety plan. The PID levels in the open wells were immediately reduced to ambient
background level as each well vented following opening. The wells were not screened for
evidence of volatile organic compounds at the time of the second round of groundwater
samples in February 1995 because the ambient air temperature was so low as to render
PID measurements unreliable, and the first round PID measurements did not encounter

any significantly elevated levels of volatile organic compounds.

Water levels were measured from the top of the PVC casing prior to well purging. An
interface probe was used to measure water levels and the thickness of any non—aquéous
phase product (LNAPLs or DNAPLs) prior to purging the well in preparation for

groundwater sampling. The water levels and notes regarding the possible presence of
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non-aqueous phase product were recorded for both sampling rounds. No evidence of
LNAPLs or DNAPLs was found during either of the two groundwater sampling rounds,
or during collection of additional water level measurements in January 1995. The resuits

of the laboratory analysis for VOCs and metals are presented with a discussion of those

findings.

The QA/QC program for chemical analysis of the groundwater samples consisted of the
collection and analysis of duplicate samples, spiked samples, equipment blanks and trip
blenks. The purpose of this program was to ensure the analyses performed by the
an;alytical laboratory are reproducible. The chain of custody documentation, any QA/QC
sample analytical results and the laboratory results for the groundwater samples are
included as Attachment M (First Round) and Attachment N (Second Round), both of

which are presented in Volume III of this report.

The findings of the laboratory analysis of both rounds of the groundwater samples are
presented separately for the VOCs and metals. The water level measurements are
presented with an interpretation of groundwater flow directions for the three sets of water

level measurements collected.

The contaminant distribution patterns as seen in the groundwater samples are discussed
for all the findings including both rounds of groundwater samples and all water level
measurements. The information presented for the MWA and MWB wells is applicable to

the unconfined aquifer.
8.1 - VOCs Analysis and Findings

First Round Groundwater Samples
The laboratory analysis detected several volatile organic compounds in the first round

groundwater samples. The samples containing these detected compounds are listed in the

following tables.
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VOC:s in First Round Groundwater Samples

tetrachloroethylene 2500 2400 2200 15 240 1.9
trichloroethene 350 110 240 76000 1100 2600
benzene ND ND ND ND ND ND
1,2-dichloroethene (total) 110 8.3 160 30000 61 74
cis-1,2 dichloroethylene 110 8.3 160 30000 59 73
trans-1,2 dichloroethylene ND - ND 43 110 2.1 1.3
1,1,1-trichloroethane 3300 8600 5500 28 2600 640
1,1,2-trichloroethane ND ND ND ND 2.1 ND
chioroform ND ND ND ND ND ND
1,1-dichloroethane 65 3.6 590 ND 74 ND
1,2 -dichloroethane ND ND 5 ND 5 ND
1,1-dichloroethene 81 84 240 42 260 19
trichlorofluoromethane ND ND ND ND 2.1 ND
dichlorodifluoromethane 470 94 79 ND 1.5 ND
viryl chloride ND ND 1.7 1100 ND ND
chloroethane ND ND 1.3 ND ND ND

VCCs in Round #1 Groundwater Samples. All Results in Parts per Billion (ug/1).
NL denotes analyte was not detected at the laboratory detection levels.

VOC:s in First Round Groundwater Samples

etrachloroethylene ND 1.6 ND ND ND 1.8
trichloroethene ND ND 9900 8.7 1 2400
(berizene ND ND 2.4 ND ND ND
1,2-dichloroethene (total) ND ND 1700 ND ND 310
cis-1,2 dichloroethylene ND ND 1700 ND ND 290
trans-1,2 dichloroethylene ND ND 24 ND ND 17
1.1,1-trichloroethane ND ND 320 ND ND 81
1,1,2-trichloroethane ND ND 2.5 ND ND ND
chloroform ND ND 1.9 ND ND ND
1,1-dichloroethane ND ND 14 ND ND 85
1,2 -dichloroethane ND ND 11 ND ND ND
1,1-dichloroethene ND ND 27 ND ND 32
trichlorofluoromethane ND ND 3.3 ND ND ND
dichlorodifluoromethane ND ND ND ND ND 34
'vinyi chloride ND ND 21 ND ND 46
chloroethane ND ND ND ND ND ND

VOCs in Round #1 Groundwater Samples. All Results in Parts per Billion (ug/).
ND denotes analyte was not detected at the laboratory detection levels.
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No volatile organic compounds were detected in the first round of groundwater samples

collected from MWC-1, MWC-2, or MWC-3.

Second Round Groundwater Samples
The laboratory analysis detected several volatile organic compounds in the second round

groundwater samples. The samples containing these detected compounds are listed in the

following tables.

VOC:s in Second Round Groundwater Samples

tetrachloroethylene 2200 1500 1200 11 140 7.3
trichloroethene 180 250 130 37000 1500 1400
1,2-dichlorobenzene ND 1.8 ND ND ND ND
1,1-dichloropropene ND ND 2.2 ND ND ND
1,2-dichloroethene (total) 110 8.9 140 16000 190 110
cis-1,2 dichloroethylene 110 8.5 120 16000 190 110
trans-1,2 dichloroethylene 1.3 3.6 17 75 33 3.1
1,1 1-trichloroethane 2000 3800 2300 48 3600 420
1,1.2-trichloroethane ND - ND ND 1.8 2.6 ND
1,1,1,2-tetrachloroethane ND ND ND ND 1.4 ND
chloroform ND 5 2.2 1.2 2 ND
1,1-dichloroethane 69 3.6 710 12 93 43
1,2 -dichloroethane ND ND 9.4 ND 7.5 ND
1,1-dichloroethene 100 270 100 37 390 34
dichlorodifluoromethane 70 42 17 ND ND ND
vinyl chlonide ND 77 53 1400 ND ND
chloromethane ND ND 2.6 ND ND ND
chloroethane ND ND 2.6 ND ND ND

VOCs in Round #2 Groundwater Samples. All Resuits in Parts per Billion (ug/).
ND denotes analyte was not detected at the laboratory detection levels.
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VOCs in Second Round Groundwater Samples

tetrachloroethylene ND ND ND 5.6 ND 1.2
trichloroethene ND ND 1100 6.8 ND 760
benzene ND ND 2.1 ND ND ND
1,2-dichloroethene (total) ND ND 3500 1.7 ND 230
cis-1,2 dichloroethylene ND ND 3500 1.7 ND 210
trans-1,2 dichloroethylene ND ND 28 ND ND 14
1,1,1-trichloroethane ND ND 350 1.3 ND 34
.}1,1,2-trichloroethane ND ND 3.9 ND ND ND
chloroform ND ND 43 ND ND ND
1,1-dichloroethane ND ND 28 ND ND 130
1,2 -dichloroethane ND ND 42 ND ND 1
1,1-dichloroethene ND ND 28 ND ND 27
trichlorofluoromethane ND ND ND ND ND ND
dichlorodifluoromethane ND ND ND ND ND 42
vinyl chloride ND ND 26 ND ND 130
chloromethane ND ND ND ND ND 14

VOCs in Round #2 Groundwater Samples. All Results in Parts per Billion (ug/).
ND denotes anatyte was not detected at the laboratory detection levels.

Nc volatile organic compounds were detected in the second round of groundwater

saraples collected from MWC-1, MWC-2, or MWC-3.

Three isoconcentration contour maps were generated which show the interpreted
distribution of volatile organic compounds in groundwater within the unconfined aquifer.
Maps were prepared showing: total VOCs (sum of the detected compounds in each well),
tetrachloroethylene, and trichloroethene. These maps are included as Drawings 16, 17,
and 18 for the first round results, and as Drawings 19, 20, and 21 for the second round

resuits. All Drawings are presented in Volume II of this report.

No VOCs were detected in any of the three deeper wells during analysis of the first round
or the second round groundwater samples. Recognizable areas of the site having a
particular pattern of VOC contamination in the vadose zone (Area A, B, C) were

presented as a working model. This model continues to be useful in the discussion of
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contamination patterns, and identification of potential contamination sources. Refer to

Figure 3 (see Volume II of this report) for a map of the facility showing these areas.

Total VOCs - Drawing 16 (First Round) and Drawing 19 (Second Round)

The isoconcentration map for total VOCs was contoured using 50 ppb, 100 ppb, 500 ppb,
1,000 ppb, 5,000 ppb, 10,000 ppb, 50,000 ppb, and 100,000 ppb contours. The two
isoconcentration maps show only minor variations in the contaminant distribution patterns
between the two sampling rounds. The isoconcentration map shows elevated levels of
total VOCs were detected in the groundwater within the unconfined aquifer in the

foliowing areas:

e Area A: within the northern portion of Buildings 40A and 40B; in the -
paved area immediately north and east of those buildings; in the southern
portion of Building 50, and in the area of the former TCA tank south of
Building 53;

o Area B: to the north of Building 59; in the area near Building 47 extending

northward and toward the west; and in the area north of the boiler house;

o Area C: along the southern portion of the site adjacent to Leo Street south
of Building 59, Building 3A, and Buildings 40A and 40B.

Tetrachloroethylene - Drawing 17 (First Round) and Drawing 20 (Second Round)

The isoconcentration map for tetrachloroethylene was contoured using 50 ppb, 100 ppb,
530 ppb, and 1,000 ppb contours. The two isoconcentration maps show only minor
variations in the contaminant distribution patterns between the two sampling rounds. The
isoconcentration map_shows elevated levels of tetrachloroethylene were detected in the

groundwater within the unconfined aquifer in the following areas:

. Area A: within the northern portion of Buildings 40A and 40B; in the
paved area immediately north of those buildings; in the southern portion of

Building 50, and in the area of the former TCA tank south of Building 53;
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. Area B: to the north of Building 59; in the area near Building 47 extending

toward the west; and in the area north and west of the boiler house.

Trichloroethene - Drawing 18 (First Round) and Drawing 21 (Second Round)

The isoconcentration map for trichloroethene was contoured using 50 ppb, 100 ppb, 500
ppb, 1,000 ppb, 5,000 ppb, 10,000 ppb and 50,000 ppb contours. The two
isoconcentration maps show only minor variations in the contaminant distribution patterns
between the two sampling rounds. The isoconcentration map shows elevated levels of
trichloroethene were detected in the groundwater within the unconfined aquifer in the

-following areas:

o Area A: within the northern portion of Buildings 40A and 40B and in the
paved area immediately north of those buildings; this contaminant was
found in the area of the former TCA tank south of Building 53 but at
reduced levels;

. Area B: in the area to the north of Building 59 and west of Building 47
with contamination noted across a broad area of the site but to a lesser

degree than seen in Area A or Area C;

. Area C: significantly elevated levels of this contaminant were noted along
the southern portion of the site adjacent to Leo Street south of Building 59,
Building 3A, and Buildings 40A and 40B.

8.Z - Metals Analysis and Findings

First Round Groundwater Samples
Dissolved metals analysis was performed using field filtered groundwater samples.

Eighteen metals were targeted in TAL metals analysis of the groundwater samples. The
laboratory analysis detected the following metals in the groundwater samples. The first

round groundwater samples containing these detected metals are listed in the following

tables.
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Metals in First Round Groundwater Samples

160

Barium (ug/1) 210 250 320 290 150
Calcium (mg/1) 130 100 150 150 140 140
Cobalt (ag/l) ND ND ND ND ND 61
Silver (ug/l) 45 34 38 ND 50 ND
Sodium (mg/1) 73 72 96 85 100 81
Vanadium (ug/1) ND ND ND 29 ND ND
Antimony (ug/l) 6.6 5 45 ND 4.9 4.3
Thallium (ug/) 13 15 21 17 11 8.4

Dissolved Metals in Round #1 Groundwater Samples.
All Resuits Units as Indicated.
ND denotes analyte was not detected at the laboratory detection levels.
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Metals in First Round Groundwater Samples

Barium (ug/1) 110 190 110 180 150 180
Calcium (mg/l) | 150 160 170 100 150 140
Chromium (ug/1)| ND ND ND ND 23 ND
Cobait (ug/) ND ND ND 43 ND ND
Silver (ug/l) ND' | ND ND 33 36 45
Sodium (mg/l) 56 180 120 78 150 53
Vanadium (ug/l) | ND 36 42 30 41 ND
Zinc (ug/l) ND 20 ND ND ND ND
Antimony (ug/l) | ND 5.2 5.1 3 47 5.9
Arsenic (ug/l) 24 | ND ND ND ND ND
Lead (ag/l) ND 11 14 | ND 1.1 | ND
Thallium (ug/l) 13 42 23 15 26 4.7
Mercury (ug/) 0.28) ND ND ND ND ND

Dissolved Metals in Round #1 Groundwater Samples.
All Results Units as Indicated.
ND denotes analyte was not detected at the laboratory detection levels.

Metals in First Round Groundwater Samples

Barium (ug/l) 210 220 130
Calcium (mg/1) 100 97 130
Chromium (ug/l) 23 23 ND
Silver (ug/l) 47 44 ND
Sodium (mg/1) 21 32 57
Vanadium (ug/1) ND 75 31
Antimony (ug/l) ND 5.7 5.9
Arsenic (ug/1) 7.5 6.9 ND
Lead (ug/l) ND ND 1
Thallium (ug/l) 48 5.7 11
Mercury (ug/l) ND 0.58 ND

Dissolved Metals in Round #1 Groundwater Samples.
All Results Units as Indicated,
ND denotes analyte was not detected at the laboratory detection levels.
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The concentrations of the detected metal species were similar when comparing the
grcundwater samples collected from the unconfined and the semi-confined aquifers.
Naturally occurring calcium concentrations were examined by Walton and Scudder, 1960
in glacial aquifers like those found at the subject site. The calcium concentrations reported
by Walton and Scudder were in the range of 104 to 144 ppm. The calcium concentrations

in the first round groundwater samples were comparable to the published values.

Second Round Groundwater Samples

Dissolved metals analysis was performed using field filtered groundwater samples.
Eighteen metals were targeted in TAL metals analysis of the groundwater samples. The
laboratory analysis detected the following metals in the groundwater samples. The results
were reported by the laboratory in units of mg/l (parts per million), but were converted to
the units as reported in the first round results for ease of comparison between the two

sample rounds. The second round groundwater samples containing these detected metals

are listed in the following tables.

Metals in Second Round Groundwater Samples

R

[Barium (ug/) 200 200 240 220 320 200
Calcium (mg/l) 110 110 140 130 120 140
Sodium (mg/1) 59 63 80 83 120 68
Vanadium ug/l) ND ND 20 ND . ND ND
Thallium (ug/1) 11 9 14 12 21 14
Mercury (ug/l) ND ND ND 0.22 ND ND

Dissolved Metals in Round #2 Groundwater Samples.
All Resuits Units as Indicated.
_ ND denotes analyte was not detected at the laboratory detection levels.
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Metals in Second Round Groundwater Samples

Aluminum (ug/)| ND 150 ND ND 180 ND
Barium_(ug/) 100 160 110 180 140 160
Calcium (mg/) | 110 130 150 96 140 130
Cobalt_(ug/l) 34 32 ND ND 29 20
Silver_(ug/l) ND 37 ND ND 36 ND
Sodium_(mg/l) 40 140 100 59 130 80
Antimony (ug/l) 4.4 ND ND ND ND ND
Arsenic_(ug/l) 2.6 ND ND ND ND ND
Thallium (ug) | 11 29 15 13 25 10

Dissolved Metals in Round #2 Groundwater Samples.
All Results Units as Indicated.
ND denotes analyte was not detected at the laboratory detection levels.

Metals in Second Round Groundwater Samples

uminum (ug/l) 140 ND
Barium (ug/l) 210 250
Calcium (mg/l) 44 84
Cobait (ug/l) 33 30
Silver (ug/l) 46 40
Sodium (mg/) 7.9 20
Antimony (ug/1) 5.6 4.3 ND
Arsenic (ug/l) 10 6.3 ND
Thallium (ug/l) 4.5 5.4 7

Dissolved Metals in Round #2 Groundwater Samples.
All Results Units as Indicated.
ND denotes analyte was not detected at the laboratory detection levels.

As had been seen in the laboratory resuits from the first round groundwater samples, the
concentrations of the detected metal species were similar in the second round groundwater

saraples when comparing the groundwater samples collected from the unconfined and the

serai-confined aquifers.

QA/QC for First Round Groundwater Samples
The QA/QC program for chemical analysis of the groundwater samples consisted of the

collection and analysis of duplicate samples, spiked samples, and equipment and trip

blanks. Duplicate samples were collected and analyzed for metals and VOCs as was done
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for all the groundwater samples. Sample 94-2-MWC3-12 is a duplicate sample of 94-1-
MWC3-12 for VOC analysis. Sample 94-2-MWAS-12 is a duplicate of 94-1-MWAS5-12
for metals analysis. Samples were spiked in the laboratory, analyzed and the results were

retained at the laboratory in their records retention system.

Otce equipment blank was collected by pouring deionized water over the decontaminated
sarnpling equipment and collecting the rinsate for laboratory analysis. The rinsate water
sarnple was identified as 94-3-RINS-12. No VOCs were detected in the equipment blank
indicating no cross contamination of the samples took place associated with equipment
decontamination procedures. One trip blank, identified as 94-4-TB-12, accompanied the
saroples during transit from the site to the laboratory. No VOCs were detected in the trip
blank sample indicating cross-contamination did not take place during sample handling.

The detected VOCs and targeted metals in the duplicate sample pairs are presented in the
following table. Overall reproducibility of the laboratory results between the duplicate
samples showed that sample handling does not appear to have introduced any significant
variability in the results.

Duplicate First Round Groundwater Sample Pairs

* huplicate: .

All Targeted VOCs

Not Detoeted ND ND 0 - - —
Aluminum — — — ND ND 0
Banum - —_ — 290 310 6
Bervilium - — - ND ND 0
Cadmium —_ — -— ND ND 0
Calcium - - - 140000 140000 0
Chromium - —_ — ND ND 0
Cobalt - - - ND ND 0
Silver —_ - —_ 50 34 32
Copper — — — ND ND 0
Sodium - — — 100000 110000 9
Vanadium - - —_ ND 49 >100
Zing: - — — ND ND 0
Antmony —_ -— - 4.9 33 33
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Selenium - — —_ 0
Thallium - - — 11 13 15
Mercury - - — ND ND 0

VOCs and Metals in Round #1 Duplicate Groundwater Samples,
Results shown in Parts per Billion (ug/l).
ND denotes analyte was not detected at the laboratory detection levels.

QA/QC for Second Round Groundwater Samples
The QA/QC program for chemical analysis of the groundwater samples consisted of the

collection and analysis of duplicate samples, spiked samples, and equipment and trip
blanks. Duplicate samples were collected and analyzed for metals and VOCs as was done
for all the groundwater samples. Sample 95-2-MWB3-2 is a duplicate sample of 95-1-
MWB3-2 for VOC analysis. Sample 95-2-MWB2-2 is a duplicate of 95-1-MWB2-2 for
metals analysis. Samples were spiked in the laboratory, analyzed and the results were

retained at the laboratory in their records retention system.

One equipment blank was collected by pouring deionized water over the decontaminated
sampling equipment and collecting the rinsate for laboratory analysis. The rinsate water
sanple was identified as 95-4-EB-2. One VOC compound was detected in the equipment
blank. Trichloroethene was detected at 1.2 ug/l (parts per billion). The low level of this
cornpound as detected indicates significant cross-contamination of the samples did not

take place due to equipment decontamination procedures.

One trip blank, identified as 95-4-TB-2, accompanied the samples during transit from the
site: to the laboratory. No VOCs were detected in the trip blank sample indicating cross-

contamination did not take place during sample handling.

Overall reproducibility of the laboratory results between the duplicate samples showed

that sample handling does not appear to have introduced any significant variability in the
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results. The detected VOCs and targeted metals in the duplicate sample pairs are

presented in the following table.

Duplicate Second Round Groundwater Sample Pairs

iphicate Samples : ) Hiphicat SHmp] Prup!
benzene 2.1 2.4 12 —_ . —_
chloroform 4.8 8.1 41 — — —_
1,1-dichloroethane 28 49 43 — — —
1,2-dichloroethane 42 39 7 —_— — —
1,1-dichloroethene 28 61 54 — — —
¢is-1,2 dichloroethylene 3500 1500 57 — -— i
trans-1,2 dichloroethyiene 28 48 42 — —_ —
1,2-dichloroethene (total) 3500 1500 57 — —_ —
1,1,1-trichloroethane 350 230 34 — - —_
1,1,2-trichloroethane 3.9 5.1 24 — — —
- [tdchloroethene 1100 5700 81 — — —
trichlorotrifluoromethane ND 2.9 >100 —_— —_ —_—
vinyl chloride 26 110 76 —_ — —
Aluminum — —_ — 150 210 29
Barm — - — 160 160 0
Beryilium — —_ - ND 0
Cadmium — — —_ 0
Calcium — — — 130000 140000 7
Chromium —_— - — ND ND 0
Cobalt — — - 32 29 9
Silver - — — 37 36 3
Copper — - —_ ND ND 0
Sodium — —_ -— 140000 150000 7
'Vanadium — — — ND ND 0
Zing - — — ND ND 0
Antimony - — — ND ND 0
Arsenic —-— —_— - ND ND 0
Leaid — - —_ ND ND 0
Selenium -— — — ND ND 0
Thallium —_ - -~ 29 27 7
Mercury - — — ND ND 0

VOCs and Metals in Round #2 Duplicate Groundwater Samples,
Results shown in Parts per Billion (ug/I).
ND denotes analyte was not detected at the laboratory detection levels.
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8.3 - Water Levels and Groundwater Flow

Water level measurements were collected at each groundwater monitoring well on a
monthly basis for a period of three months after completion of the wells. Measurements
were obtained prior to the beginning of purging and groundwater sample collection at the
time of the first groundwater sampling event on December 13-14, 1994, on January 24,
1995, and at the time of the second groundwater sampling event on February 20, 1995.

Three rounds of water level measurements were collected to observe temporal variations
in groundwater levels during the reporting period. The depth to water in each monitoring
well was measured and referenced to a standard elevation above mean sea level, thereby

allowing computation of the reference elevation for the water level in each well.

First Round Water Level Measurements
Water level measurements collected at the time of the first round groundwater sampling
event on December 13-14, 1994 as presented in the following table. No LNAPLs or

DNAPLs were detected in any well during the water level measurements.

First Round Water Level Measurements

MWA-1 27.25 751.43 724.18
MWA-2 25.07 749.45 724.38
MWA-3 27.79 752.19 724.40
MWA-4 26.63 751.27 724.64
MWA-5 26.99 751.25 724.26
MWA-6 : 27.40 751.75 724.35
MWB-1 20.68 744.93 724.25
MWB-2 27.69 751.62 723.93
MWB-3 27.59 752.13 | 724.54
MWB-4 28.01 751.64 723.63
MWB-5 26.04 750.73 724.69
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MWB-6 26.87 751.37 724.50

MWC-1 25.53 745.00 719.47
MWC-2 31.47 751.60 720.13
MWC-3 27.66 752.15 724.49

The interpreted direction of groundwater flow was computed for the unconfined aquifer
and is shown in Drawing 22. Wells MWA and MWB are completed in the unconfined
aquifer. The water elevations were contoured to show lines of equal groundwater
elevation above mean sea level. The map shows a generally non-uniform groundwater
elevation change, producing a variable gradient, across the site from the southwest toward
the northeast. The. gradient near the southwestern portion of the site was approximately
0.0003 foot/foot. As can be seen on the map, the gradient becomes steeper in the
northeastern portion of the site. There the gradient was approximately 0.001 foot/foot.
Tte interpreted direction of groundwater flow in the unconfined aquifer across the subject
site was toward the northeast.

Water level measurements at the MWC-3 well (completed in the semi-confined aquifer
below a till layer encountered at approximately 57 feet) and the MWB-3 well imnstalled
immediately adjacent to it (completed in the lower portion of the unconfined aquifer)
showed only 0.05 foot difference in water elevation. The water levels in the other two
semi-confined aquifer wells, MWC-1 and MWC-2, were approximately 4 to 5 feet lower

than the water elevation in the unconfined aquifer wells.

Second Round Water I evel Measurements
Water level measurements collected January 24, 1995 are presented in the following table.

Nc LNAPLs or DNAPLs were detected in any well during the water level measurements.
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Second Round Water Level Measurements

MWA-2 26.01 749.45 723.44
MWA-3 28.72 752.19 723.47
MWA-4 27.52 751.27 723.75
MWA-5 27.92 751.25 723.33
MWA-6 28.23 751.75 723.52
MWB-1 21.74 744.93 723.19
MWB-2 28.60 751.62 723.02
MWB-3 28.41 752.13 723.72
MWB-4 28.95 751.64 722.69
MWB-5 26.93 750.73 723.80
MWB-6 27.81 : 751.37 723.56
MWC-1 25.81 745.00 719.19
MWC-2 31.57 751.60 720.03
MWC-3 28.48 752.15 723.67

The interpreted direction of groundwater flow was computed for the unconfined aquifer
and is shown in Drawing 23. All water elevations fell approximately 0.5 to 1.0 foot in the
unconfined aquifer from the December 1994 levels. The map shows a generally non-
uniform groundwater elevation change, producing a variable gradient, across the site from
the southwest toward the northeast. The gradient near the southwestern portion of the
site was approximately 0.0003 foot/foot. The gradient became steeper in the northeastern
portion of the site where it was approximately 0.001 foot/foot. The interpreted direction
of groundwater flow in the unconfined aquifer across the subject site remained toward the

northeast.

The water level measurements at the MWC-3 well and the MWB-3 well installed
immediately adjacent to it again showed only 0.05 foot difference in water elevation. The

water levels in the other two semi-confined aquifer wells, MWC-1 and MWC-2, were
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approximately 3.5 to 4.5 feet lower than the water elevation of the unconfined aquifer

wells, and had fallen approximately 0.1 to 0.5 foot from their December 1994 levels.

Third Round Water I evel Measurements
Water level measurements collected at the time of the second round of groundwater
sarapling on February 20, 1995 as presented in the following table. No LNAPLs or

DNAPLs were detected in any well during collection of the water level measurements.

Third Round Water Level Measurements

MWA-2 26.29 749.45 723.16
MWA-3 29.01 752.19 723.18
MWA-4 21.72 751.27 723.55
MWA-5 28.18 751.25 723.07
MWA-6 28.50 751.75 723.25
MWBE-1 22.11 744.93 722.82
MWB-2 28.93 751.62 722.69
MWB-3 28.64 752.13 723.49
MWB-4 29.28 751.64 722.36
MWB-5 27.20 750.73 723.53
MWB-6 28.06 751.37 723.31
MWC-1 26.18 745.00 718.82
MWC-2 31.97 751.60 719.63
MWC-3 l 28.73 752.15 723.42

The interpreted direction of groundwater flow was computed for the unconfined aquifer
and is shown in Drawing 24. All water elevations fell approximately 0.25 to 0.5 foot in
the unconfined aquifer from the January 1995 levels. The map shows a generally non-
uniform groundwater elevation change, producing a variable gradient, across the site from

the southwest toward the northeast. The gradient near the southwestern portion of the
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site was approximately 0.0003 foot/foot. The gradient became steeper in the northeastern
portion of the site where it was approximately 0.001 foot/foot. The interpreted direction

of groundwater flow in the unconfined aquifer across the subject site remained toward the

northeast.

The water level measurements at the MWC-3 well and the MWB-3 well showed only 0.07
foot difference in water elevation. The water levels in the other two semi-confined aquifer
wells, MWC-1 and MWC-2, were approximately 3.75 to 4.5 feet lower than the water
elevation of the unconfined aquifer wells, and had fallen approximately 0.3 to 0.4 foot
from their January 1995 levels. The water elevation in the MWC-3 well fell 0.23 foot
from the January 1995 level, much like what had occurred at the unconfined aquifer wells.

The technique of generating a graphical solution for establishing groundwater flow
direction requires a minimum of three measurement. points distributed across the area of
interest in order to generate a credible flow direction. Three wells were installed in the
serai-confined aquifer, however, the water elevation in the MWC-3 well suggests that well
appears more similar to the unconfined aquifer wells, that is, the MWC-3 well appears to
be hydraulically connected to the unconfined aquifer. With only two wells yielding water
-elevations which might be reliably associated with the semi-confined aquifer, its flow
direction and gradient cannot be well understood at this time.

8.4 - Discussion of Findings

The groundwater sample results, groundwater flow patterns, and interpreted distribution

of contaminants revealed the following patterns of contamination in the unconfined aquifer
across the property:

J The levels of tetrachloroethylene in the unconfined aquifer appear to be
greatest in the central portion of the facility within Area A and Area B.

The distribution of the tetrachloroethylene controis the total VOCs
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distribution pattern in that portion of the site, indicating tetrachloroethylene

is the principal contaminant in that portion of the site.

) The areas affected by tetrachloroethylene contamination are the northern
portion of Buildings 40A and 40B and the paved area immediately north
and east of those buildings; the southern portion of Building 50, the area of
the former TCA tank south of Building 53; the area to the north of
Building 59; the area near Building 47 extending northward and toward the

west; and the area north and west of the boiler house;

. The concentrations of trichloroethene in the unconfined aquifer appear to
be greatest along the southern portion of the site within Area C. The
distribution of the trichloroethene controls the total VOCs distribution
pattern in that portion of the site, indicating trichloroethene is the principal

contaminant in that portion of the site.

. The areas affected by trichloroethene contamination are adjacent to Leo
Street south of Building 59, Building 3A, and Buildings 40A and 40B.
Area A and Area B are affected by this contaminant but to a much lesser

degree.

These findings agree well with the work completed during previous investigations at the
facility, the soil vapor survey and the soil sample analysis completed as a part of this
investigation. The areas near Buildings 40A and 40B, the area to the south of Building 53
near the former TCA tanks, the area east of Building 50, and the western and southern
portions of the former Maxwell Complex are areas where elevated levels of VOC

contamination have been documented in soil and groundwater.

The patterns of contamination by the principal mapped contaminants in the soil and
groundwater, tetrachloroethylene and trichloroethene, reveal a contaminant transport
relationship between the soil and groundwater. These two compounds account for the

overall pattern of VOC contamination observed in the soil and groundwater.
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Groundwater contamination plumes appear to originate from locations within the plant, or
as plumes entering the site from off-site sources in areas where soil contamination is also
present, particularly in the deeper portion of the vadose soil zone. Soil and groundwater
contamination by tetrachloroethylene is greatest in Areas A and B. Soil and groundwater

contamination by trichloroethene occurs mainly in Area C.

Additional relationships were observed. Several organic compounds having greater
corncentration levels were detected in the unconfined aquifer in the MWA wells than the
MWB wells, that is, contamination is greater in the shallow portion of the unconfined
aquifer than the deeper portions of the same aquifer. This pattern suggests groundwater in
contact with the base.of the unsaturated soil zone is in contact with a contamination
source, possibly only during certain periods of time in response to seasonal water level

fluctuations.

Contaminants may eﬁter groundwater as they become dissolved into the water from
cortaminant sources in the unsaturated soil zone. Seasonal water level fluctuations, as
observed during this investigation, appear to remove groundwater from contacting
contaminated soil. As the water levels fell during the three month period of this
investigation, the overall level of groundwater contamination by VOCs decreased. This
contaminant migration model is supported by the pattern of greater contamination having
been documented in the deep vadose soil and greater groundwater contamination having

been documented in the wells completed in the upper portion of the unconfined aquifer.

The three groundwater elevation maps show the groundwater flow direction remained
constant during the investigation. The groundwater flow gradient appeared to vary across
the site for each set of water level measurements, but the amount of variance in the
gradient appeared to remain constant between measurement sets. The groundwater
contamination plumes as shown on the isoconcentration maps conform well to the

interpreted groundwater flow direction. The contaminant plumes in Areas A and B appear
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to originate from locations within the plant. The plume shown in Area C appears to
originate either from the portion of the site directly adjacent to Leo Street, or from some

off-site source.

The findings for both groundwater sampling rounds show the semi-confined aquifer does
not appear to be affected by VOC contamination at this time. No VOCs were detected in

any well completed in the semi-confined aquifer in either groundwater sampling round.

Tte metals concentrations were similar in both the unconfined and semi-confined aquifers.
This suggests that since the absence of VOCs in the semi-confined aquifer can be
interpreted as an indication of no impact to that aquifer. The similarity of the metals
concentrations in the aquifers can be interpreted as evidence of no significant impact to

groundwater in either aquifer by the targeted metals at this time.
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Section 9.0 - Interpretations of Contaminant Distribution Patterns

Contaminant distribution patterns were established using information generated from
several investigative methods. A review of previous limited investigations and existing
information sources was conducted. This was followed by a soil vapor survey which
established contamination patterns in portions of the site designated as Areas A, B, and C.
Soil samples were collected from soil borings and during the installation of the
groundwater monitoring wells for TCL VOCs and TAL metals. Two rounds of
groundwater samples were collected and analyzed for TCL VOCs and TAL metals.
Groundwater flow directions and water level fluctuations were examined for the
unconfined aquifer using three sets of water level measurements. This information was
compiled as an integrated package and contaminant distribution patterns were developed
for soil and groundwater. The affected areas as documented through the different

investigative techniques have been related to the reference Areas A, B, and C.

Previous investigations indicated soils and groundwater had been impacted by volatile
organic compounds with limited heavy metal contamination documented in the area of the
forrner Maxwell Complex. Aerial photographs showed areas of possible concern within
the northemn areas of the plant prior to its development, unpaved areas within the plant
boundaries which formerly existed near the manufacturing buildings, and an area where
easv access to the undeveloped northern portion of the site was possible prior to its
development. Additionally, several areas were identified where material storage took
place within the plant boundaries over many years, particularly in the area adjacent to Leo

Street in the extreme southern area.

Sanborn maps showed areas of possible concern associated with historical manufacturing
processes and materials handling areas within the plant boundaries in association with the
forrner Maxwell Complex. Off-site areas of concern were focused along the southern
poriion of the site including the former paint and varnish facility across Leo Street, the

forrer service stations located across Leo Street and at the intersection of Leo and
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Webster Streets, and the group of light industries located approximately 300 to 400 feet

south of the DTPP property.

A review of potential contamination sources conducted by Clean Tech revealed several
potential on-site sources of contaminants which may have impacted the soil or
groundwater. These potential sources include: underground and above ground storage
tarks, chemical handling or storage areas, hazardous waste generation and accumulation
storage areas, sumps for waste oil or process wastewater, past spills, and various

processes or operations of the plant.

Significant potential on-site sources of contamination include tanks which stored TCA and
TCA sludge which were located on the south side of Building 53 and the north side of
Building 40; a TCE degreaser station formerly located near the southern end of Building
53; a TCA degreaser formerly located in the northeast area of Building 40A; and a CFC-
113 degreaser formerly located in the middle of Building 40A. Spill records revealed
porential contamination from spills of approximately 500 gallons of chrome-containing
paint sludge in Building 47; an overfill of TCA storage tank (quantity unspecified); a
release of approximately 35 gallons of untreated wastewater containing flux rinse water
near Building 50; and a release of an unspecified quantity of TCA from a tank next to
Building 53.

The soil vapor survey revealed contamination in the vadose zone across the property.
VOC contamination in the vadose zone appeared to be greatest in Area A in both the
shallow and deep portions of the vadose zone. VOC contamination in the vadose zone
was noted at a lesser magnitude across Area B in both the shallow and deep portions of
the vadose zone, but was much more pronounced in the deep vadose zone. Isolated areas
of significantly elevated VOCs were noted in Area C for both the shallow and deep

portions of the vadose zone, but were much more pronounced in the deep vadose zone.
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Soil sample analysis confirmed these patterns of soil contamination across the property.
Tetrachloroethylene in the soil was greatest in the central portion of the facility within
Area A and Area B. The distribution of the tetrachloroethylene controls the total VOCs
distribution pattern in these areas. Trichloroethene in the soil was greatest along the
southern portion of the site within Area C. The distribution of the trichloroethene controls

the total VOCs distribution pattern in the southern area.

Groundwater sample analysis and groundwater flow patterns established a contamination
pattern which relates vadose soil and groundwater conta.minahts in the unconfined aquifer
across the property. No detectable levels of VOCs were found in the semi-confined
aquifer for first round or second round groundwater samples. No LNAPLs or DNAPLs

were detected in any well for any of the three sets of water level measurements.

The levels of tetrachloroethylene in the unconfined aquifer were greatest in the central
portion of the facility within Area A and Area B in the same area and pattern similar to
that seen for the soil contamination. The distribution of the tetrachloroethylene controls
the total VOCs distribution pattern in those areas. The levels of trichloroethene in the
unconfined aquifer were greatest along the southern portion of the site within Area C in
the same area and pattern similar to that seen for the soil contamination. The distribution
of the trichloroethene controls the total VOCs distribution pattern in that portion of the

site, indicating trichloroethene is the principal contaminant in Area C.

The information gathered through each investigative technique may be summarized as

follows for each contamination area:

Area A

e Previous Investigations

Soil contaminants at Building 40B in the area of former CFC-113 degreaser

station, and soil and groundwater contaminants on south side of Building 53 in
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the area of the former TCA storage tanks, and at Buildings 40A and 40B
which contained former TCA degreasers.

e Soil Vapor Survey

Areas with elevated VOCs in the area to the north of Buildings 40A and 40B,
and to the south of Buildings 50 and 53 in the area of the former TCA storage
tanks with VOCs elevated in both shallow and deep vadose soil zones with

greater contamination in the deep vadose zone.
e Soil Samples

Affected areas are northern portions of Buildings 40A and 40B and the paved
area immediately north and east of those buildings, and the southern portion of
Building 50 in the area of the former TCA tank south of Building 53.

¢ Groundwater

Areas affected by contamination are the northern portion of Buildings 40A and
40B and the paved area immediately north and east of those buildings, and the
southern portion of Building 50 in the area of the former TCA tank south of
Building 53.

AreaB

e Previous Investigations

Soil and groundwater contaminants noted in the west and southwest sections
of the former Maxwell Complex, and in the storage areas located east of
Building 50. Well 2, the production well located in the boiler house and
completed in the unconfined aquifer, was found to contain organic compounds.
Testing suggested a large volume of the aquifer may be affected by the

contaminants.
e Soil Vapor Survey

Areas with elevated VOCs in the area to the north of Building 59 to the area of

Building 47 and the associated waste storage area with VOCs elevated in both
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the shallow and deep vadose zone and greater contamination noted in the deep
vadose zone.
e Soil Samples

Affected areas are to the north of Building 59, in the area near Building 47
extending northward and toward the east; and in the area north of the boiler

house and northeast of Building 47.

e Groundwater

Areas affected by contamination are the area to the north of Building 59; the
area near Building 47 extending northward and toward the west; and the area

north and west of the boiler house.
Area C
e Soil Vapor Survey

Isolated areas of elevated VOCs were noted in the southern portion of the site
to the west of Building 3A and south of Building 59, and in the area to the
south of Buildings 40 and 40A. This pattern was noted for both the shallow
and deep portions of the vadose zone, with greater contamination noted in the

deep vadose zone.

e Soil Samples
Areas affected by contamination are adjacent to Leo Street south of Building
59, Building 3A, and Buildings 40, 40A and 40B.

e Groundwater

Areas affected by contamination are the area adjacent to Leo Street south of

Building 59, Building 3A, and Buildings 40A and 40B.
The patterns of contamination by the principal mapped contaminants in the soil and

groundwater, tetrachloroethylene and trichloroethene, suggest a contaminant transport

mechanism involving interactions between the soil and groundwater. The patterns of soil
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and groundwater contamination may be explained using the available information in the

following conceptual model for Areas A and B, and for Area C of the site.

Arza A and Area B

The soil contamination as seen across Area A and Area B in the soil vapor and soil sample
analysis is typically greater in the deeper portions of the vadose zone soils, with the clear
exception of the area of the former TCA tanks where significant vadose zone soil
contamination both shallow and deep suggests this is a primary source location of solvent
contamination to the soils. Other possible secondary contaminant source areas include the
area to the east of Building 50 and the waste storage area near Building 47 north of
Building 59. Previous studies and the pattern of contamination found in this investigation
identified the subsurface beneath Buildings 40A and 40B as potential contaminant source

areas.

Solvents containing chlorinated organic compounds are interpreted to have entered the
subsurface environment at these source locations. After soil contaminants penetrated to a
depth near the base of the vadose zone, groundwater in the unconfined aquifer was
brought in contact with the contaminated soil allowing contaminants to be released into
the groundwater. Groundwater flow in the unconfined aquifer moved the groundwater
toward the northeast under the influence of the steepening hydraulic gradient induced by
the pumping well at Gem City Chemicals, Inc. The groundwater flowing past the
cortaminant sources acquired dissolved contaminants and carried the contaminants across

the site toward the northeast forming contamination plumes.

The steepening hydraulic gradient which was persistently seen in ail water elevation maps
is interpreted to represent the influence of the groundwater recovery well system at the
Gem City Chemical facility as it draws groundwater toward the pumping well. The
recovery well pumps continuously in the unconfined aquifer at approximately 300 gpm.
The pumping well was required by the Ohio EPA to prevent introduction of contaminants

from Gem City Chemical into the South Miami Well Field. The groundwater elevation
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maps show a generally non-uniform groundwater elevation change, producing a variable
gradient, across the subject site from the southwest toward the northeast in all three
measurement sets. The uniformity of the hydraulic conditions were maintained as water
levels fell in the unconfined aquifer, indicating the pumping well exerted primary hydraulic
control over the groundwater flow pattern. This interpretation is in agreement with the
potentiometric measurements for the Gem City site as reported by QSource Engineering,
Inc. QSource Engineering reported that changes in water levels and recharge do not
appear to affect the general direction of groundwater flow. QSource Engineering
estimated the groundwater flow direction was to the northeast in the portion of the Gem
City site adjacent to the DTPP site. This flow direction and the reported configuration of
the groundwater potentiometric surface agree closely between the two sites, further
dernonstrating the interconnection between pumping at Gem City and the behavior of the
groundwater across the DTPP property.

As groundwater moved toward the northeast carrying dissolved contaminants from the
source locations, the soils in contact with the moving groundwater plumes absorbed some
of rthe contaminants. This formed broad soil contamination plumes and may account for
the similarity in location and pattern for both the soil contaminant and groundwater
cortaminant plumes as mapped. The areas of the greatest soil contamination and greatest
groundwater contamination are coincident. Seasonal fluctuations in water levels (reported
annual total of 10 to 15 feet) would be expected to exacerbate this situation over time,
causing an additional vertical thickness of soil near the base of the vadose zone to be
exposed to the dissolved contaminants in the groundwater. Under these conditions, the
potential for off-site transport of contaminants is significant over time, first as dissolved
groundwater contamination, and secondly as soil contamination near the base of the
vadose zone. As shown on the isoconcentration maps, the potential exists at present for

some off-site transport of contaminants in groundwater to have occurred.

Additional supporting evidence for this mechanism comes in two forms. First, larger

numbers of organic compounds having greater concentration levels are present in the
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groundwater samples from the unconfined aquifer in the MWA (shallower) wells than the
MWB (deeper) wells. Overall VOC contamination is greater in the shallow portion of the
unconfined aquifer in contact with the deep vadose zone than the deeper portions of the
sarie aquifer. Second, seasonal water level fluctuations as observed during this
investigation appeared to remove groundwater from contacting the zone of contaminated
soil. As the water levels fell during the three month period of this investigation, the level

of groundwater contamination by VOCs decreased.

Area C

Groundwater flows to the north onto the site from across Leo Street. The soil and
groundwater contamination plume shown in Area C appears to originate from some off-
site source, particularly from the area across Leo Street from the site boundary as
groundwater flows on the site from adjacent properties. Certain properties in this area
have been identified as potential sources of contaminants. The soil contamination as seen
across Area C in both the soil vapor survey and the soil sample analysis is typically greater
in the deeper portions of the vadose zone soils, and has trichloroethene as the primary
compound present. The available information for the soil in the shallow vadose zone
provided no clear indication of a source area for chlorinated solvents on the property. The
soil vapor survey did not identify significantly elevated levels of VOCs in the shallow
vadose zone in Area C. This evidence supports the idea of an off-site source for the

contaminants.

A soil sample from SB-10 was collected from below the water table at 31 feet and was
found to contain significantly elevated levels of VOCs, particularly trichloroethene, in the
saturated soil approximately four feet below the water table. It may be interpreted that
this contaminant is flowing on the property from an off-site source to the south.
Adclitional supporting evidence for an off-site contaminant source is the presence of
benzene in both rounds of groundwater samples collected from MWB-3 when that
compound is not a contaminant of concern at any other location on the site. Benzene is a

contaminant typically associated with petroleum and may have entered the subsurface
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environment from a leaking storage tank, or possibly from some operation at the former

pant and varnish operation located across Leo Street from the site boundary.

A hydraulic connection between the MWC-3 well and the unconfined aquifer apparently
oczurs because the till layer seen in the southeastern portion of the site becomes
substantially thinner and ceases to be a hydraulic barrier in the east central portion of the
site. The till layer has apparently protected the portion of the unconfined aquifer below
the till layer in the extreme southeastern portion of Area C from encountering significant
contamination by organic compounds. The MWB-3 well, completed in the unconfined
aquifer above the till layer, was found to have up to 13,727.6 ppb total VOCs in a
groundwater sample. Both groundwater samples collected from MWC-3, completed in
the unconfined aquifer below the till layer, were found to have less than detectable levels
of total VOCs.

Groundwater flowing in the unconfined aquifer moves northward toward the cone of
influence developed by the Gem City recovery well. The groundwater within the
unconfined aquifer is interpreted to pass this point both above and below the clay layer
within the unconfined aquifer. This pattern of groundwater movement apparently prevents
contaminants entering the aquifer from the ground surface from impacting the portion of
the unconfined aquifer below the clay layer in which MWC-3 is screened. The clay layer
is expected to extend intact to the south (on the opposite side of Leo Street) a distance at

least as great as the distance to the proposed contamination source.

The findings for both groundwater sampling rounds show the semi-confined aquifer does
not appear to be affected by VOC contamination at this time. No VOCs were detected in
any well completed in the semi-confined aquifer in either groundwater sampling round.
The vertical flow potential provides an assessment of the potential for movement of
groundwater, and potential contaminants, from one aquifer to another. The available
information as compiled during regional hydrogeological analysis, and for the site specific

information generated as a part of this investigation indicate the potential exists for
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groundwater to move downward from the unconfined aquifer to the semi-confined
aquifer. The confining layer between the aquifers has apparently prevented contamination
of the semi-confined aquifer based on the available information.

The metals concentrations in groundwater were similar in both the unconfined and semi-
confined aquifers. Since the absence of VOC contamination in the semi-confined aquifer
can be interpreted as an indication of no impact to that aquifer, the similarity of the
dissolved metals concentrations in the aquifers may be interpreted as evidence of no
sigrificant impact to groundwater in either aquifer by the targeted metals at this time. The
metals contamination in soils as encountered in the area of the former Maxwell Complex

was apparently confined to the soils present in that limited area.
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Section 10.0 - Targets for Soil and Groundwater Remediation

Tte following discussion of targets for soil and groundwater remediation are presented as
guidance for development of goals for remediation of soil and groundwater contamination

at the Chrysler DTPP facility.

Tte Ohio EPA Division of Emergency and Remedial Response has developed guidance
for site investigations and remediation programs. Ohio EPA evaluates every site
independently and will not provide generic clean-up guidance or criteria. The policy was
originally developed for unregulated hazardous waste sites but has been extended to the
enzire Ohio EPA Remedial Response Program.

The selection of soil and groundwater remediation targets typically begins with a
derermination of the levels of site contamination through a site investigation. A site is
considered to be hazardous by the Ohio EPA if a contaminant is present on-site at
concentrations significantly above background levels, or the contaminant is present on-site
and is not detected in representative background samples. The DTPP facility appears to
fall in the hazardous site category based on the findings of this investigation.

Obio EPA guidance stipulates a determination of whether contamination poses a threat to
public health or the environment. Normally this involves preparation of a site-specific
health-based risk assessment for most locations within Ohio. Following preparation of the
risk assessment, a review of applicable ARARs (applicable or relevant and appropriate
standards and/or criteria) is usually undertaken. The selection of remedial alternatives and
design goals normally results from these activities. However, an overriding issue in
Dayton is the delineation of a portion of Dayton in the area of the DTPP facility as a Well

Field Protection Area.
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Mr. Joe Smindak of the Ohio EPA was contalted regarding this issue on April 25, 1995.
Mr. Smindak indicated that the Well Field Protection Program instituted in Dayton is a
natonally recognized program which seeks to monitor the public water supply source
aquifer, and has as a fiture goal the development of a comprehensive Well Field
Management Plan. This management plan has not yet been initiated but will be based on
the findings of the Ohio EPA groundwater quality monitoring program now underway.
The Ohio EPA routinely monitors groundwater using a network of wells installed
throughout Dayton in public lands and nght-of-ways. Mr. Smindak noted that the
menagement plan is needed primarily because groundwater quality monitoring has shown
orga.nic contaminants are commonly dispersed across large areas in the subsurface
throughout Dayton. The contaminants are commonly organic solvents which have found
their way into the aquifer due to a long history of manufacturing land uses, and the effects
of pumping from numerous water supply wells in Dayton. The contaminants are known to
enter the aquifer near certain properties, and pass under other properties where they may
be detected at monitoring points and in water supply wells. Mr. Smindak stated that at
somne point in the future a prograni to address these large areas of contaminants will be
brought forward by the Ohio EPA.

The Ohio EPA currently seeks only to prevent significant contamination from reaching the
public water supply wells through a program of Interim Action requirements. Interim
Actions for groundwater are the only approved remedial actions which may be undertaken
within the Well Field Protection Area. Groundwater gradient control is the most
commonly required Interim Action. The need for groundwater gradient control is based
on what Ohio EPA has defined as Interim Standards. If an Interim Standard for
grcundwater quality is exceeded at a site, then Ohio EPA seeks to have the property
owner control and remediate contaminated groundwater to prohibit it from leaving the
effected property. The process of calculating the Interim Standard for a site involves

review of the following standards:
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e Carcinogenic standards for each detected compound which will produce a
frequency of 10° cancer cases (one cancer case per miilion population

exposed) in the effected population;

e Non-carcinogenic standards for each detected compound which will produce a

Hazard Index of 1 for the effected population;

¢ Maximum Contaminant Levels (MCLs) derived from US EPA drinking water

regulations and health advisories.

The loweét value resulting from the review of the three standards listed above becomes the
Interim Standard for the detected compound, provicied the standard is not less than 1 ppb.
In those cases 1 ppb becomes the Interim Standard. Under the Interim Actions process
only the groundwater pathway is assessed, and no cumulative or synergistic effects are
incorporated into the nisk analysis. Achieving protection of the groundwater within the
Weil Field Protection Area is done by meeting the Interim Standard set for each detected
contaminant. If the detected contaminant levels are below the Interim Standards, then
there is no requirement to achieve groundwater gradient control and perform any

treatment of extracted groundwater.

Interim Standards were applied to the remedial actions which have been undertaken at the
DAP, Inc. and the Gem City Chemicals, Inc. facilities. The DAP facility employed a soil
vapor extraction system to remove the contaminant source within the soil as a method of
preventing groundwater contamination. DAP achieved groundwater gradient control
using a system of four groundwater recovery wells plus an air stripping tower to remove a
variety of solvents from the groundwater. Routine monitoring of wells at the site
demonstrated groundwater quality has improved to within the Interim Standards, and the

recovery wells are expected to be shut down in the near future.

Gera City Chemicals, Inc. achieved groundwater gradient control using a groundwater

recovery well and an associated air stripper system. A soil vapor extraction system was
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also employed to remediate the soil which was contributing contaminants to the
groundwater. The soil vapor extraction system was discontinued when no significant
concentration of VOCs (<5 ppm) were detected in the exhausted air. Groundwater
gradient control and remediation continues on an ongoing basis using a single recovery

well.

Interim Standards were computed using the laboratory results for the organic compounds
detected in both the first and second round groundwater samples from the subject site.
The detected concentrations were averaged for the MWA and MWB wells for each
cormmpound detected, using both the first and second round samples. The carcinogenic
standard or hazard index was taken from the Risk Based Concentration (RBC) tables
prepared by US EPA Region IIl, as recommended by the Ohio EPA, for each detected
corapound. The reported RBC value 'corresponds to a contaminant concentration
exposure concentration through a certain pathway which produces a fixed level of risk,
either the hazard index of 1 or lifetime cancer risk of 10 whichever occurs at a lower
concentration. The RBC value for water (tap water) as a pathway was used. The MCLs
were taken from the November 1994 US EPA Drinking Water Regulations and Health
Advisory tables.
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Interim Standards for Detected VOCs in Groundwater

tetrachloroethylene 777 1.1 5 1.1 Yes
trichloroethene 7107 1.6 None 1.6 Yes
|benzene 2.3 0.36 5 1.0 Yes
1,2-dichloroethene (total) 3101 55 None 55 Yes
cis-1,2 dichloroethylene 3097 61 70 61 Yes
trens-1,2 dichloroethylene 21.7 120 100 100 No
1,1,1-trichlorcethane 1981 1300 200 200 Yes
1,.,2-trichloroethane 2.6 0.19 5 1.0 Yes
chloroform 2.9 0.15 100 1.0 Yes
1,1-dichloroethane 134 810 None 810 No
1,% -dichioroethane 11.6 0.12 5 1.0 Yes
1,]-dichloroethene 111 0.044 7 1.0 Yes
trchlorofluoromethane 3.0 1300 None 1300 No
dichlorodifluoromethane 90.2 390 None 390 No
viryl chloride 317 0.019 2 1.0 Yes
1,2-dichlorobenzene 1.8 270 75 75 No
1,1-dichloropropene 2.2 None None None —_—
1,1,2-trichloroethane 2.2 0.19 5 1.0 Yes
1,1,1,2-tetrachioroethane 1.4 0.41 None 1.0 Yes
chloromethane 8.3 1.4 None 1.4 Yes
chloroethane 2.0 8600 None 8600 No

All Results in Parts per Billion (ug/).

Fowrteen of the twenty-one detected volatile organic compounds exceed the - Interim
Standards for those compounds. The Interim Standards may be viewed as goals for

groundwater remediation at the Chrysler DTPP facility.
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FIGURE 1
Site Location Map
Chrysler Corporation
Dayton Thermal Products Plant
1600 Webster Street
Dayton, Ohio 45404
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FIGURE 2
Map of Facility
Chrysler Corporation
Dayton Thermal Products Plant
1600 Webster Street
Dayton, Ohio 45404
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FIGURE 3
Map of Facility Showing Areas A, B, C
Chrysler Corporation
Dayton Thermal Products Plant
1600 Webster Street
Dayton, Ohio 45404
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FIGURE 4
Locations of Geologic Cross-Sections
Chrysler Corporation
Dayton Thermal Products Plant
1600 Webster Street
Dayton, Ohio 45404
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ATTACHMENT A
Aerial Photograph Series
Chrysler Corporation
Dayton Thermal Products Plant
1600 Webster Street
Dayton, Ohio 45404
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